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THE 1985 SCIENCE AND TECHNOLOGY POSTURE 
HEARING WITH THE DIRECTOR OF THE 
OFFICE OF SCIENCE AND TECHNOLOGY 
POLICY V ' 

■ ' n ' ' • 

TUESDAY. FEBRUARY 5, 1985 

House of Representatives, 
Committee on Science And Technology, 
* m Washita, DC, 

The committee met, pursuant to call, at 9:30 a.m.. in room J 2318, 
Rayburn House Office Building, Hon. Don Fuqua (chairman of the 
committee) presiding. 

Mr. Fuqua. The committee will be in ordei}? r 

Today, we open the $9th Congress for the Science and Technolb-. 
gy Committee with our annual posture hearing r>n the administra- 
tion s policy for research and development. We are pleased to wel- 
come again the President's Science Adviser, Dr. George Keyworth, 
for his fourth appearance before this committee. 

Our hearing is intepded to place into the broadest perspective 
the research and development budgets of the individual agencies. 
These budgets will be the subject of careful scrutiny when our sub- 
committees hold hearings later this month. 

Today we have asked Dr. Keyworth to describe and discuss the" 
general, longer term considerations which form the policy frame- 
work for those individual agency budget^. 

We are all aware of the serious situation which is facing ajl Fed- 
eral programs as a result of the deficit. That situation dictates that 
we give the research and development budgets the most careful 
scrutiny. Only those programs that truly serve the Nation's needs 
and which are effectively managed can make a claim on the Feoer 1 
al purse. ■ „ * 

At fcfce same time, we must keep firmly in mind thatgjrience and 
technology constitute two of the most important >uijd|^fc>locks in 
the structure of the Nation-s long-term economic ftealfB^Vhat we 
do today, in terms of providing the resources for research and for 
the education of future researchers and engineers, wilLhfive a pro- 
found effect on the strength of our economy and on our interna- 
tional trade in the year 2000 aad beyond. 

With those thoughts in mind, we want to review careftiHy the 
thrust and direction of the budget proposals for fiscal ^ar^986. 
Our witness has played a central role in the formulation of Bbth 
this budget and the broader policies on which it rests., 

[The opening statement of Mr. Lujan follows:] 

v 411 • •' . 



Opening Statement 
Honorable Manual lujan, Jr. ' 
Key worth Posture Hearing 
Comlttee on Science end Technology 

. . - ^ February 5, 19fi5 v 

" ' .J % • : 

\ * ' * " 

/ Thank you, Hr. Chairman, i certainly want to .welcome my 

colleague' from New Mexico, Dr" Keywortfc. I always enjoy talking with 

you, Dr. Keyworth, because we agree dn so many Issues.-^ 

particularly agree the Importance of maintaining the U.'S,. 

leadership In technology* * 

There was an article In this past Sunday's Washington ^ost that 
mentioned the President's Commission on Industrial Competitiveness. I 
understand thst thfs OJmmtssIon decided that the*tw6*most Important 
factors In assuring that industries are competitive internationally 
are technology and talent. 

, If you think about the economic history of the U.S., you will 
discover that a continuous stream of Innovation, of technology 
development, that brought our country economic prosperity. "The fast 
Clipper ship was an early American Invention In transportation, 
followed by the steamboat, the locomotive, the automobl ie, and the 
el'rpiane^ Early In American history* cotton a. and other 
Innovations revoj ut Ionized the textile Industry. Other Aaerfcan Ideas 
like Interchangeable parts, made mass production possible and evolved 
Into assembly Mnes, And qf course there ar* American Ideas like 
electricity, the telegraph* and telephone, and more recent! y, the 
laser. The relationship .between technological development and 
•economic 'prosperity Is now so well recognized Internationally that 
Industrialized nations consider science and technology as an essential 
element In their future wei fares. . -The large Industrialized %; 
democracies now recognize that their economic future depends on new] 
Industries spawned or fad by high technology. This means that the 
U. $, now competes In a world market, 

* Just as this technological leadership has been a major factor in 
U.S. prosperity In the past, it will be *the basis for U. J. prosperity 
and world leadership In the future. 

Since technology and Innovation are our nation's greatesV 
strength, we must preserve them. This means we must have' a population 
that !s well-educated In science and Its application— technology. But 
America's f uturels not, secure*. Njyt simply because of the enormous 
and talented competition from abroad, but also because of the strains 
that will be pwt on our educational system by a society hurt! I ng into 
the 21st Century— the' htgh technology era. In the past f ••'"ytjiBfeS:'!!.. 
have become Increasingly concerned about the ability of the 
educational system to provide' the scientific, engineer I ngy. p^j^rK 
technical talent this country will need to compete in the future world 
market. 



in -suTunary, I agr#r wl th tht President's Commission on ^ndustrfaJ 
Competitiveness that technology a fid taltnt*ar« the two most Important 
factors.. 

Or. Key worth, you have been a leader In this AcJm i nl strati on f s 
' push for strong support of basic research programs' and technological 

' development. I am sure* you will agree that superiority In technology 
laa * Is .the greatest asset that the U.S. has to sel I around the world. I 
am Interested In hearing your testimony this morning. 

* •» * 

' # Thank you, Mr. Chairman. * 

Mr. Fu^ua. We welcome you, Dr. Keyworth, to what I expect 
be a most helpful and productive presentation and discussion. You 
may proceed. $ N 

STATEMENT OF DR. GEORGE A. KEYWORTH, II, SCIENCE ADVIS- 
ER TO THE PktfSIDENT, AND DIRECTOR, OFFICE OF SCIENCE 
AND TECHNOLOGY yOUCY, EXECUTIVE pFFICE OF THE 
PRESIDENT 

j^r. Keyworth. Chairman Fuqua and members of the Committee, 
the start of a new administration and -a hew Congress is an appro- 
priate time to take* stock ~^nd chart a course for the coming years. 
Many of our efforts are gdiog ip be concerned with critical choices 
\ye have to make in thxee areas. v - 

i One is national security; how to create a more stable world and/ 
specifically, how to reduce the presence of nuclear Weapons. A 
second is how we in America can ensure our economic progress in 
the face of rapidly growing competition in the world's industriai 
markets, and the third is how we can bring Government spending' 
under better control and reduce the deficit that intrudes so rudely 
on our plans for the future. 

Mr. Chairman, I think you 'will agree ^hat our enviable lead in 
science is an important thread that runs through all of those 
issues, because science and technology are topis to forge our own 
destiny. They are our leverage on the future. 

Fortunately, we go. into the 1986 budget deliberations with our 
science and technology enterprise significantly strengthened oyer 
that of not majiy years ago. The growth of 55 percent in support 
for basic research over the course of tifcese past two Congresses is 
restoring momentum to what is one of this country's greatest 
assets, our scientific enterprise. 

In addition, and equally important, this high priority assigned to 
science"by the Federal Government has elicited comparable high 
priority in the private sector for using that science. 

Industry has been increasing its rate of investment in research 
and development even faster than Government "has, and in doing 
so, it has also forged productive new partnerships with universities. 

But here I have to interpose a cloud into that sunny picture. Our 
science and technology at present may be brighter than it has been 
in years, but a shining future is anything but guaranteed. Our 
leadership .in science is fragile, extremely fragile.. 
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That should concern qs deeply, because science plays the same 
role for technology as a foundation .does for a hou&e. Neither struc- 
tures' nor modern industries can exist without those bases of sup- 
port. ^ • « 

And today we depend, far more than most people ..realize on our 
preeminence in science to enable us to exploit techjielogy and 
maintain our economic and national security. , * 

Two events during the past year brought home vividly to me the 
practical consequences of scientific leadership.*" 

The first was my own experience serving on the President's Com- 
mission on Industrial Competitiveness^^where I was a lone federal 
official in a group composed primarily of industrial leaders, few of A 
whom share my technical background and biases for science and 
technology. 

Yet it didn't matter if they were bankers, labor leaders, seasoned 
hehds of mammoth corporations, or young entrepreneurs, all 
agreed that in the international industrial arena, the United States 
has only two sustainable advantages o*er our competitors. These 
two advantages are our technology and ouj* talent. 

Those industrialists understand better* than most people how 
basic research fuels those two competitive advantages. There was 
no doubt in the minds of these unquestionably bottom-line thinners 
.that scientific and industrial leadership go hand in hand. 

My second observation of the essential role of scientific leader- 
ship is evidenced by the Soviet Union's response to the strategic de- 
fense initiative, the President's proposal to use our scientific and 
technological expertise to develop defenses against nuclear weap- 
ons. 

It. was the prospect that the United States would use our techno- 
logical' superiority to alter deterrence, and to diminish the Soviet 
strategic edge, that catalyzed'the returns of the Soviets, to the arms 
control talks in Geneva., 

But here I must share my frustration. The Soviets recognize and 
justifiably fear U.S. science and technology. U.S, industry, facing a 
relentless challenge from other countries, especially Japan, placed 
tpp priority on assuring a strong science and technology base to 
produce the knowledge and talent we, need to compete. 

And the American people and today's students know instinctive- 
ly, how directly * future . economic ' progress and ' national* security 
-append on our technological leadership. 

'As a scientist myself, I can be dismissed in comyag before you 
touting the importance of science to our future. But we can't dis- 
miss what we hear from the Soviets, ^om our industrial leaders- 
feeling the hot 'breath of challengers on their necks, and from 
people across America; they have- to be ligtened to. 

The President knows that science and technology have been the 
fuel foiftour postwar economic growth, yet too many of us in Wash- 
ington' lake our preeminence in science and technology for granted. 
s But thf truth is that few of our great strengths are more fragile. 
Unless; we recognize the vulnerable nature of this precious lever- 
age, we may find the costs of complacency to be very, very high. 

Mr. Chairman, we are qhallengecLthis year to balance two domi- 
nant priorities. One is to permit investment in our future by reduc- 
ing Federal spending. The other is to assure a strong national sci- 



enee and teduu/logy base. The budget being presented to the fcon- 
gYess dwy both. 

Funding obligations for R&D will total $60 billion in fiscal year 
liMi; of that, some $20 billion will support non-IX)D R&D, and $8 
billion will support basic research. Funds obligated for non-DOD 
R&D will decrease slightly from 1985 to 198*6, and funds for basic 
•research will increase- slightly above the frueze level. Within .thase 
proposed jiudgets, 1 have no doubt whatsoever that we can conduct 
extremely effective R&D programs. , 

/\fter 4 yVars of near-historic funding, increases, there " is • now 
plenty of momentum in the system to maintain 'healthy progress. 
Moreover, as a matter of practicality, actual Outlays for basic re- 
search would rise by nearly. 5 percent next year, which should even 
permit a little real growth. 

In addition, because we have deliberately postponed the start of 
construction for major new research facilities, for 1 year, we will be 
able to maintain strong funding for ongoing research programs. 

Mr. Chairman, dealing with budgets necessarily immerses us in 
what I would call the tactical problems of individual program' pri- 
orities'. Those are the practical steps we haVe to take to^urn policy 
into reality. 

However, I also want to urge us to stand backkbjs year and do 
some extra strategic thinking about science and technology. I say 
that because I see the central challenge we face as preserving our 
fragile scientific leadership. «J 

These are two things we have to do, First, we have to embrace 
our responsibility for -basic research. Basic research is as essential 
to oyr two highest priorities, maintaining economic growth and na- 
tional .security, as is any other investment we can make today. 

I won't deny. I am concerned about our ability to sustain the kind 
of leading-edgv basic research program this country absolutely 
must have. We can't take it for granted. We have to convince 
others of its importance^and we liave to make sure th^t^Ctee cur- 
rent priority for basic research is maintained. 

Second.- we tfave to make every aollar count. Science and technol- 
ogy are dynamic processes, kept alive by a constant input of new 
vnergy, new people, apd new idea^. The worst danger we face is to 
be lulled into complacency abou^, our leadership and fail to allocate 
•funds wisely. 

I stYonglv support the necessity of slowing the growth of sciencti^ 
and tedfhoTbgy fuhflihg in the short term as part of tjje response to 
the deficit. But at the same time, I won't hide my concern about 
the vitality of U.S. science over the longer term„and about its con- 
tinued attraction for the best youfig minds. ' 

fwen the most optimistic forecasters warn us of several years of 
Mean funding until we get the deficit to a level- where it doesn't 
dominate Federal budgeting. 

As I said, we are in good shaue for 198(\ Our real challenges will . 
come in fiscal years 1987 and 1988, when, we simply will have to 
find ways to ens&jr our ability] to pursue, and pursue vigorously, 
new avenues of research*. 

Progress In science won't stagnate, and it won't wait for us. 
Other countries, facing equally trying times, are renewing their 
support of basic science. And they are doing it in emulation of our 



own economic miracle. The last thing we want to do is lose sight of 
our own successes and what stimulated them. 

So we will have to be prepared to make hard choices to fund new 
starts for high-priority research facilities under whatever fiscal sce- 
nario we face in coming years. What will be at stake will.be the 
scientific leadership that we can't afford to compromise. 

Last year, for tjfre first time in many years in the United Staties, 
the number of} applicants to engineering schools grew while the 
number of applicants to law schools declined. 

I have joked with some of my lawyer friends that we could call 
those relative enrollment trends a "competitive index" and use it 
as a positive indicator of how t>ur" society is recognizing and re- 
sponding to competition from other yidustrial nations, 

We have the momentum with u$ now. It would be a shame if 
that index again turned negative because we failed in our responsi- 
bility to maintain a climate to attract our top "minds to science and 
technology. 

And let me introduce a practical point here. As we focus upon 
fueling the engine of technology; there are two logical buttons to 
push: Quality or quantity. Losers push the quantity button, and the 
engine sputters. Winners push the quality button, and the engine 
revs up. If we keep our eye on supporting quality, sufficient talent 
will follow to maintain our technological and scientific lead. 

I raise this- issue of quality as opposed to quantity because con- 
straints on resources in coming years will continually challenge us 
to make wise decisions to preserve our leadership. 

In terms of our immediate concerhs, that means we have to 
make every dollar spent for basic research count. I said earlier that 
our budgets this year >vere adequate to do the job, but' they are just 
adequate, and we c&n't afford tq let any of it get sidetracked on less 
than excellent prpgranis. And that pressure to select among excel- 
lent programs will continue, perhaps even build, in coming years 
when it is imperative that we make room for new starts. 

Sidetracking is an occupational hazard in Washington. We have 
all felt pressures to support projects in which something other than 
pure excellence was the driving criterion. 

Those pressures emerge naturally from -our political system, a 
system that tries to accommodate local interests and national ob- 
jectives. And we will find, frequently, that the scientists themselves 
lack national perspectives, and their advice may be unclear. 

But let's at least say to each other that we wjlLdo our best to 
resist those distractions and that we will focus oar attention on 
those steps necessary to advance our scientific leadership. 
; "Mr. Chairman, let me quickly summarize the points I have tried 
to make here this morning. Our proceedings are dominated by a 
need for austerity, and we have responded to that need, because of 
strong administration and congressional support over recent years, 
the programs for 1986 will enable American science to stay at the 
forefront. • • ' 

But our challenge is to make sure that our fragile scientific and 
technology leadership isn't compromised, either by complacency on 
the part 'of others or by misallocation of limited resources by us. If 
we insist that we will be satisfied with nothing less than world 
leadership'in those things we attempt to dp, we can maintain the 



kind of healthy and responsive clmate to continue to recruit the 
best young minds into pursuit of science and technology, a recruit- 
ment that will serve the Nation well in coming years. 

This concludes my statement. I would be pleased to respond to * / 
questions from members of the committee. " * / 

[The prepared statement of Dr. Keyworth follows:] ' * * » ' 
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Proposed Testimony of Dr. 6, A, Keyworth, li 
Science Advisor to the President and, • 
Director, -Office of Science anu Technology Policy 
Executive Office of the President 

To the Committee on Science and Technology 
United States House of Representatives 

V 

• Hearings on'Science Policy and 
The President's Fiscal Year 198$ Budget for 
Research and Development' 



February 5, 1985' 

; • 



Chairman Fuqua and Memiers of the Committee: 



Once again I 'm pleased to appear-at the onset of this 
Committee's annual hearings on the President's proposed 
budget for research and development programs and on the 
Administration's science, and technology policy. Looking 
back over the past four years, i can't think of any area of - 
government in which the administration and the congress 
have been able to work together more productively. i'm 
particularly encouraged that we fclave. forged what i believe 
is a very effective partnership, because we're going to be 
calleo upon to take strong measures in coming years to 
respond to i ntens i f y j ng challenges to america's leadership 

♦ 

IN SCl'ENCE AND TECHNOLOGY » 

; 

\ 

The start of a new Administration And a new Congress is 

-A 

AN APPROPRIATE TIME TO TAKE STOCK AND CHART A COURSE FOR 
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COM INS YEARS. MANY QF OUR EFFORTS ARE .GOING TO BE 
CONCERNED WITH CRITICAL CHOICES WE HAVE TO MAKE IN THREE , 
AREAS. ONE IS NATIONAL SECURITY-^iOW TO CREATE A MORE 
•STteLE^RLD'AND, SPEC 1/ 1 CALL Yy HOW TO REDUCE THE PRESENCE 
OF NUCLEAR WEAPONS. A SECOND- IS HOW WE IN AMERICA CAN 
ENSURE -OUR ECONOMIC PROGRESS IN "THE FACE OF RAPIDLY GROWING, 
COMPETITION IN THE WORLD'S INDUSTRIAL MARKETS. AND THE 

* * 

THIRD IS HOW WE CAN BRING- GOVERNMENT SPEND I NG .UND^ BETTER 
"CONTROL AND REDUCE THE DEFICIT THAT INTRUDES SO RUDELY ON 
OUR PLANS TOR THE FUTURE. 

MR, CHAIRMAN^ I \HINK YOU'LL AGREE THAT OUR" ENVIABLE 
LEAD IN SCIENCE |S AN IMPORTANT THREAD THAT RUNS THROUGH 
ALL OF THOSE ISSUES— BECAUSE SCIENC& AND TECHNOLOGY ARE 
TOOLS TO FORGE PUR OWN DESTINY. • THEY'RE OUR LEVERAGE ON 
THE FUTURE. 

FORTUNATELY, WE 60 irfto THE 1986 BUB6ET. DELIBERATIONS 
WITH OUR SCIENCE AND TECHNOLOGY ENTERPRISE SIGNIFICANTLY 
STRENGTHENED OVER THAT OF NOT MANY YEARS AGO.. THE GROWTH 
OF 55 PERCENT IN SUPPORT FOR BA^IC RESEARCH OVER THE COURSE 
■OF THESE PAST TWO CONGRESSES "iS RESTORING MOMENTUM TO WHAT 
IS ONE OF THIS COUNTRY'S GREATEST ASSETS— OUR SCIENTIFIC 
ENTERPR I SE . 

tN ADDITION- AND EQUALLY IMPORTANT, THIS HIGH PRIORITY 
ASSIGNED TO' SCIENCE BY THE FEDERAL GOVERNMENT ^AS ELICITED 

f 



COMPARABLE HIGH PRIORITY 1N THE PRIVATE SECTOR FOR US I KG 
THAT SCIENCE* INDUSTRY HAS BEEN INCREASING H& feATE OF 
INVESTMENT IN RESEARCH AND DEVELOPMENT EVEN FASTER THAN' 
GOVERNMENT- HAS, AND IN DOING SO IT HAS'ALSQ FQRGED 
PRODUCTIVE NEW PARTNERSHIPS WITH UNIVERSITIES. ' ■ 

BUT HERE I HAVE TO* INTERPOSE A CLOUD INTO THAT SUNNY 
PICTURE.. OUR SCIENCE AND TECHNOLOGY PRESENT MAY BE 
BRIGHTER THAN 'IT HAS BEEN IN YEARS, BUT fj SHINING FUTURE IS 
ANYTHING BUT GUARANTEED. OUR LEADERSHIP IN SCIENCE IS 
FRAGILE— EXTREMELY FRAGILE. THAT SHOULD CONCERN US DEEPLY, 
BECAUSE SCIENCE PLAYS THE SAME ROLE FOR TECHNOLOGY AS A 
FOUNDATION *DOES FOR A HOUSE. NEITHER STRUCTURES NOR MODERN 
INDUSTRIES CAN EXIST WITHOUT THOSE BASES OF SUPPORT^AND" 
TODAY WE DEPEND — FAR MORE "6HAN MOST PEOPLE REALISE—ON OUR 
PREEMINENCE IN SCIENCE TO ENABLE US TO EXPLOIT TECHNOLOGY 
AND MAINTAIN OUR ECONOMIC AND NATIONAL SECURITY. 

■ Mr. Chairman, what I refer to as scientific leadership 

SHOULD NOT BE CONFUSED WI^H S*OME KINO OF ACADEMIC MACHO OR 
WITH TALLER AND MORE ISOLATED IVORY TOWERS . WHEN I REFER-. 
TO ^lENTIFIC LEADERSHIP I'M DESCRIBING OUR NATIONAL 
CREATIVITY, OUR ABILITY TO BE AT THE FOREFRONT OF PROGRESS, 
AND OUR ABILITY TO MEET OUR RESPONSIBILITY AS LEADERS OF 
THE FREE WORLD. TWO EVENTS DURING THE PAST YEAR BROUGHT 
HOME VIVIDLY TO ME THE PRACTICAL CONSEQUENCES OF SCIENTIFIC 
LEADERSHIP. 



H 
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The first was my own experience .serving on the - 
President's Commission on industrial -Competitiveness— where 
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ItSaS A LONE FEDERAL OFFICIa£|N A' GROUP COMPOSED- PRIMARILY 
OF ' INDUSTRIAL LEADERS/ FEW OF WHOM SHARE MY TECHNICAL 

backgrounp and biases for science and technology. yet 
didn't matter if they were bankers , labor leaders/ seasoned 
heads of mammoth corporations. or young entrepreneurs— all 
agreed. that in the international industrial arena, the 
United States has only two sustainable advantages over our 
competitors/ those two advantages are our technology and 
our talent. _ - ' • 

* Those industrialists understand better- than most people 
how basic research fuels those two competitive advantages. 
They also emphasized that, just as they're responsible for : 
maintaining our industrial base^&hfch is fueled by our 
dynamic free enterprise system, that the federal government 
is responsible for maintaining our preeminent science and 
technology base — our fountains of new knowledge and 
technical talent. there was no dpubt, -in the mi-nds of these 
unquestionably "bottom-line" thinkers that r scientlf ic and 
industrial leadership go hand in hand. 

* 

MY SECOND OBSERVATION OF, THE ESSENTIAL ROLE OF 
SCIENTIF IX,,LEADERSHIP. IS EVIDENCED BY THE SOVIET UNION'S 
RESPONSE TO THE STRATEGIC DEFENSE ' INITIATIVE, THE 
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President's proposal to use our scientific and 
technological expertise to develop defenses asa inst nuclear 
weapons. it was the prospect that the united states would 
use our technological superiority to alter deterrence — and 
to diminish the soviet strategic edge — that catalyzed the 
return of the soviets to the arms control talks in geneva. 

Th^- Soviets have more than on£ reas<5n to worry about 
SDL. In addition to the prospect that strategy defense 
will make worthless the bulk of^their immense offensive 
nuclear force/ our effort to produce a defensive system 
wilt Almost certainly stjmulate a new thrust in technology, 

AND' LEAVE THE STAGNATING SOVIET ECONOMY YET FURTHER BEHIND. 

BUT HERE I MUST SHARE MY FRUSTRATION. THE'SQJOEXS 
RECOGNIZE AND JUSTIFIABLY *EAR U.S. - SCIENCE AND, 
TECHNOLOGY. U.S. INDUSTRY , FACING A RELENTLESS CHALLENGE 
FROM OTHER COUNTRIES, ESPECIALLY sJAPAN/ PLACES TOP PRIORITY 
ON ASSURING A STRONG SCIENCE AND TECHNOLOGY BASE TO PRODUCE 
THE KNOWLEDGE AND TALENT NEED TO COMPETE . „ AND- THE 
AMERICAN E£D_EL£ AND TODAY'S STUDENTS KNOW INsj^NCT IVELY HOVi 
DIRECTLY FUTURE ECONOMIC PROGRESS AND NATIONAL 'SECURITY 
DEPEND ON OUR TECHNOLOGICAL LEADERSHIP. — ' . * 

, AS A SCIENTIST- MYSELF/ I CAN BE -J) ISM ISSED- IN -COMING y 
BEFORE YOU* TOUTING THE IMPORTANCE OF SCIENCE TO OUR 
FUTURE. BUT \iE CAN'T, lilSMISS* WHAT WE HEAR FRO^./h^ ^ * . 
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Soviets, f^om our industrial leaders feeling the hot breath 

OF CHALLENGERS ON THEIR NECKS , AND FROM PEOPLE ACROSS 

America; mgi have to be listened to. The President knows 

THAT SCIENCE AND TECHNOLOGY HAVE BEEN THE FUEL FOR OUR 

POST-WAR ECONOMIC GROWTH, YET TOO MANY OF US IN WASHINGTON 

TAKE OUR PREEMINENCE IN SCIENCE AND TECHNOLOGY FOR 

GRANTED. BUT THE TRUTH IS THAT' FEW, OF OUR GREAT STRENGTHS 

ARE MORE FRAGILE . UNLESS WE RECOGNIZE THE VULNERABLE 

s 

NATURE of THIS PRECIOUS LEVERAGE J WE MAY FIND THE COSTS OF 

4 w 

COMPLACENCY TO BE VERY, VERY HIGH. » 

* Mr, Chairman, we're tmiGmsp this year to balance two 

DOMINANT RjiilORITIES. / ONE IS TO PERMIT INVESTMENT IN OUR^ 
FUTURE BY REDUCING FEDERAL SPEND Up. Th£ OTHER IS TO ' 
ASSURE A STRONG NATIONAL SCIENCE AND TECHNOLOGY BASET 'THE 
BUDGET BEING PRESENTED TO THE CONGRESS DOES BOTH. ' . 

Funding obligations for R&D will total $60 billion in 

F ISCAL YEAR .1986; OF THAT, SOME $20 BILLION WILL .SUPPORT^ ' 
NON-DEFENSE R&D, AND $8 BILLION WILL SUPPORT BASIC 
RESEARCH . ' FUNDS OBLIGATED FOR N^JN-DEFENSE R&D WILL REMAIN 
ESSENTIALLY ColsTANT FROM 1985 TO 1986, FUNDS FOR BASIC 
RESEARCH WILL INCREASE SLIGHTLY ABOVE THE FREEZE LEVEL. 

Within those proposed budgets I have no doubt whatsoever 

THAT/ WE CAN CONDUCT EXTREMELY EFFECTIVE R&D PROGRAMS. 

After f6ur > fEARS of- near-historic funding increases. 
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THERE'S NOW PLENTY OF ' MOMENTUM IN THE SYSTEM TO MAINTAIN 
HEALTHY PROGRESS. MOREOVER/ AS A MATTER OF PRACTICALLY/ 
ACTUAL OUTLAYS* FOR BASIC RESEARCH | WOULD RISE BY NEARLY FIVE 
PERCENT NEXT YEAR/ WHICH SHOULD EVEN PERMIT A LITTLE REAL 
GROWTH. IN ADDITION, BECAUSE WE'VE DELIBERATELY POSTPONED 
THE START OF CONSTRUCT ION#OR MAJOR NEW RESEARCH FACILITIES 
FOR ONE YEAR/ WE'LL BE ABLE TO MAINTAIN STRONG FUNDING FOR 

ON-GOING RESEARCH PROGRAMS . ' *'!.♦'■ 

»> ■ • i 

: i 

FOR EXAMPLE / WHEN YOU EXAMINE THE PROGRAMS PROPOSED FOR 
THE NATIONAL SCIENCE FOUNDATION OR M^SA/ 'YOU'LL FIND THAT 
THERE""aRE ADEQUATE RESOURCES 'TO<SUPPORT NEW HIGH-PRIORITY 

programs. These include programs such as the new 
Engineering Research Centers by NSfV launches of the Space 
Telescope and the. Galileo mission to Jupiter by NAS^, and 
advanced r&o' by the department of energy on the continuous 
Electron Beam Accelerator Facility and the elementary > 
particle Superconducting' Super Collider. ( In light of the 
increased federal support since r 198l> there will be no 
threat to the health of u.s. science. i would ^even 5ay 
that/ after such rapid growth/ sharing jn the ^overall 
federal austerity may well stimulate sharper delineation of 
priorities for science. ' ' 

MR. CHAIRMAN/ ^DEALING WITH BUDGETS NECESSARILY fMMERSES 
US IN WHAT I WOULD. CALL THE TACTICAL? PROBLEMS OF INDIVIDUAL 
PROGRAM PRIORITIES.. THOSE ARE THE PRACTICAL STEPS WE HAVE 
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to take to turn policy into r£al>ty. however, i also want 
to urge us to stand back this year and do some extra 
strategic thinking about science and technology. i say 
that because i see the central challenge we face as 
preserving our fragile scientific leadership. 

There are two things we have, to do. First, we have to 
emeaci our responsibility for basic research. bas"lc 
research is as essential to our two highest - , }. 
priortltles— maintaining economic growth and national 
security— as is any other investment we can make today.' i 
won't deny i 'm concerned about our ability to sustain the 
kind of leading-edge basic research program this country 
absolutely. must have, we can't take it for granted. we 
have to convince others of its importance, and "we have to 
make sure that the current priority for basic research is 
maintained. 

Second, we have to make every dollar count. ' Science 
and technology are dynamic processes, kept alive by a 
constant input- of new energy, new people, and new ideas, 
the worst danger we face is to be lulled into complacency 
about our leadership and fail to allocate funds wisely. 
Yes, the United States spends more than $100 billion for 
r&d in the public and private sectors each year, far more 
than any of our industrial competitors. 7*nd, yes, we have • 
an almost unbroken record of success in amassing prizes for 
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RESEARCH. BUT, AGAIN, LOOK AT AMERICAN INDUSTRY AND SEE 
HO# A HISTORY OF SUCCESS AND DOMINATION OF THE MARKETPLACE * 
WAS CHALLENGED ALMOST OVERNIGHT &¥ DETERMINED COMPETITORS. 

WE WHQ, BEAR RESPONSIBILITY FOR THE READINESS OF AMERICAN 

% 

SCIENCE BETTER LEARN FROM THAT EXPERIENCE . 

$ ' • . . . 

i strongly support the necessity of slowing the growth 
'of science-*and ( technology funding in the short term^as part 
of the response to the deficit. but at the same time i 
won't hide my concern about the vitality of u.s. science 
over the ldilfieb term and about its continued attraction for 
the best young minds. even the most qptimis^tic forecasters 
warn us of several years of lean funding until we get the 
deficit to a level where it doesn't dominate federal 
budgeting. 

as i said, we're" in good shape for 1586. our seal 
challenges will come in fiscal years 1987 and 1988, when we 
simply will timl, to find- ways to ensure our ability to 
pursue — and pursue v i gorously— new avenues of research. 
Progress in science won't stagnate— and it won't wait for 
--W*n«^0TH£R countries, facing equally trying times, are 

RENEW InN ehE I R SUPPORT OF BASIC SCIENCE. AND THEY'RE QQJM 
IT IN EMULATION OF OUR QMN' ECONOMIC MIRACLE. THE LAST 
THING WE WANT TO DO IS LOSE SIGHT OF OUR OWN SUCCESSES AND 
WHAT STIMULATED THEM, SO WE'LL HAVE TO 8E PREPARED TO MAKE . 
HARD CHORES TO FUND NEW STARTS FOR H I GH-Pr'iOR ITY RESEARCH 
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FACILITIES UNDER WHATEVER FISCAL SCENARIO WE FACE INCOMING 
YEARS. What will be at stake will be the SCIENTIFIC ' • 
leadership that we can't afford to compromise. 

we've seen in the past what can happen when even very 
s'trqng science and technology enterprises are prevented 
from, following up on new discoveries. one example 'that w 
this Committee familiar-with has the apparent, impact on 
space sciences of the unanticipated high costs to develop 
the Space Shuttle. In spite of our virtual ownership of 
the western world's space program in the 1960s and 4970s, 
we nevertheless find ourselves ser iously challenge? for 
leadership in some fields that we had pioneered / and we 
face the 1990s with no assurance that we'll be able to 
regain the momentum that we had made the down payment for 
in fields like x-ray. and infrared' astronomy and solar 

PHYSICS. 

IN COMING YEARS WE CAN FORESEE SIMILAR FORKS IN OTHER 
SCIENTIFIC PATHS. FOR EXAMPLE > THE NAT ION — OR GROUP OF 
NATIONS— THAT BUILDS THE SUPERCONDUCTING SUPER COLLIDER 
WILL BECOME THE NEW WORLD CENTER IN HIGH-ENERGY PHYSICS,. I 
WON'T CONCEAL MY OPINION THAT IT WOULD BE A SERIOUS BLOW TO 
U.S. SCIENTIFIC LEADERSHIP' IF THAT FACILITY WERE BUILT IN . 
" ANOTHER COUNTRY, BECAUSE A PLACE LIKE THAT IS A MAGNET FOR 
TALENT AND CREATIVITY, A BIG ACCELERATOR INVOLVES FAR, FAi 
MORE THAN THE RELATIVELY SMALL NUMBER OF PEOPLE WHO CAN , 
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work directly with it, because i^t stlmuutes interest in 
sci'ence and excellence far across society and because it . 
inevitably spins off new ideas and technologies. 

in the near t|rm our success in providins several new 
research facilities such as the tevatron i a^ji and the 
Stanford Linear Collider, puts us in a strong position to 1 
maintain our leadership. but we're on notice that over the 
long haul the leadership in high energy physics is up for 
grabs. the recent ^stunning' success of a european team, v- 1 
working at cerff in switzerland in detecting the z/ 
particle was the most important advance in a decade, and , it 
quickly brought the'nobel prize to the team's leaders. 
That's a very real reminder that our many years of 
leadership in that field are, right now, being aggressively 
challenged. 



Likewise, we'll be faced very soon with decisions about 
proceeding with construction of two forefront research 
facilities for nuclear physics— the continuous electron 
beam accelerator in virginia and the relativistlc heavy ion 
facility, whose initial options are being developed at , 
Brook haven National Laboratory, Nuclear physics, a field 
of immense productivity in' earlier years, is about to 
re-emerge as one of the most exciting areas of research*, 
into the structure of matter, and- we have a well-timed 
opportunity to lead the rest of the world' here too. 
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And we could go on. WiM we' 'Reassert' oUrIeadership in 
materials science and be 6 ! n '*bu i ldu ne such ne&t-step 
facilities as the s ynchrotmn* rad i at ion |source, recently 

RECOMMENDED BY THE S£ ITZ.CoWi|tTEE NATIONAL ACADEMY OF 

Sciences? Or do we let the" Europeans st|al a -march on that . 
discipline/ a discipline, that's becoming . jcr it «al to 

ADVANCED* TECHNOLOGIES IN A B^AD RA*l<jtE OfImOOSRN 

industries'. Someone is going to com! up AJjiothe 

NEXT-GENERATION EQUIVALENT CRN I CROEL^CTROn|cS OR 
RECOMBINANT DNflT ANd| I WANT JHAT* SOME,QN£ T^bJe, AN 

American A Twat*s Noi jingoism^- it's real ism "And lt's the 
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SPIRIT OF HEALTHY COMPETITION THAT WE -HAVE TO. TAKE TO 
heart. j ■ ' \\-\ ..V ,-,!;, 



X 



1TIES IN, 

hat much of 



AND HpW^WILL WE RESPOND TO EMERGING ,?3PP< 

, 'SAY, THE LIFE SCIENCES?, ONE CONCERN I HAVE " 

\ \ ' ' vi ' ''• V \ > 

The enthus'iasm fDr fund i NG^dt the NiH comes frIoM; concern 

' \ FbR SPECIFIC^ I SEASES, R^THEf| THAN V ROM ENTHUSIASTIC 

APPRECIATION Of THE BASICS-SCIENCE BY, WHICH DISEASES ARE 

♦ • V • • ■ • , A '•' \ ' .', i 

* cured . Consequently, we no> see an imbalance i;jf/iFUNDiNG 

-APPROACH— A "01 SEASE-OF-f HE-MONTH" ^AVaLITV ifcjuNG THE 
FUNDING AND SETTJN6 THE PRIORITIES FOtt ONE OF THEMOST 
ElxCITING FRONTIERS OF SCIENCE, NAM£L«SL^THE BIOLOGICAL ; 
SCIENCES. IT'S IMPORTANT THAT AGENCY MISS I wP BE SUPPORTED 
bV| STRONG BASIC RESEARCH IN T^IOSl DIKIfUNESndL^TED W 
THEM/ WHETHER THOSE! MISSIONS ARE jf^L^H OR \SPA0E$08 _\ 



DEFENSE. 



But a mission yiiL be 
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ADDR^SING THE DISCIPLINE. FOR EXAMPLE/ IT WAS BASIC 
RESEARCH THAT FOUND THE CAUSE FOR AIDS, AND IT WILL BE 
BASIC RESEARCH THAT WILL* CURE CANCER. \ ALSO WORRY THAT 
FUNDING THAT'S DRIVEN MAINLY BY MISSION IS AN INEFFICIENT 
APPR>4CH. IT PRESUMES A WISDOM THAT MAN DOES NOT POSSESS/ 
A WISDOM THAT RUNS COUNTER TO OUR EXPERIENCE THAT WE'RE . 
VERY SMART WHEN IT COMES TO DiUUfi RESEARCH AND VERY DUMB 
WHEN I.T COMES TO PRED I CT I Nf WHERE THE PROFOUND APPLICATIONS 
WILL BE. OUR CURRENT SYSTEM OF FUNDING MOST OF THE 

♦ 

BIOLOGICAL SCIENCES BECAU§E OF A PRESUMED RELATIONSHIP TO A 
DISEASE IS LITTLE MORE THAN BUREAUCRATIC CONVENIENCE; IT'S 
lifll THE WAY TO SUSTAIN LEADERSHIP IN AN INCREASINGLY 
COMPETITIVE AGE. * 

THE BIOLOGICAL SCIENCES STAND ON A BRINK OF 
UNDERSTANDING THAT I CAN ONLY* LI KEN TO THE BRINK THAT 

Einstein saw for physics in 1905. So it's fair to ask if 

WE £E£ DEVELOPING THE SC'lENCE BASE WE NEED TO REAP THE ' 
BENEFITS THAT WE FORESEE. OR ,WILL WE/ BY REMAINING CAPTIVE 
TO PAST SUCCESSES AND HAMSTRUNG BY A SYSTEM OF RESEARCH ' 
SUPPORT INADEQUATELY SUITED TO THE OPPORTUNITIES AHEAD / 

DENY OUR POEPLE THE ADVANCES IN MEDICINE AND IN NEVJ 

/ 

INDUSTRIES THAT OTHERS WILL CAPTURE BY MOVING BOLDLY AHEAD? 

■ v • . . 

ONE THING TO KEEP IN Ml NO IS THAT^NE CAN PURSUE 
FRONTIER L"lFE SCIENCES RESEARCH ON A FAR SMALLER SCALE THAN 
IS REQUIRED IN MOST OF THE PHYSICAL SCIENCES. IT WOULDN'T 
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surprise ^to find newly industrializing nations, looking 
•for opportunities in science and technology, to develop" 
strong capabilities to challenge us. in biotechnology. yet 
we seem tq be giving far too little attention to protecting 
and capitalizing on our long-term investment in life 
sciences by broadening the disciplinary base. 

Another area of fragility shows up when we fail to 
maintain a consistent policy to respong to emerging 
frontiers.- Young people have the best noses for tomorrow's 
hot areas of research, but their career choices can be 
constrained by prospects for support for research. » , 
Uncertainty about support— the kind of uncertainty that' 
results from start-and-stop "funding— will effectively chase 
them away from a f ifctd , , and maybe chase them away from . 
.RESEARCH careers altogether. As you've heard ME SAY ON 

.MANY OTHER OCCASIONS, STUDENTS ARE UNQUESTIONABLY OUR - 
GREATEST RESOURCE, AND OUR COUNTRY IS THE LOSER .IF WE FAIL 
TO ATTRACT THE BEST Y0UN6 MINDS INTO SCIENCE AND 
TECHNOLOGY, - , 




Last year, for the first time in many years in the 
United States, the number of applicants to engineering 
schools grew whjJle the number of applicants to law SCHOOLS 
declined. i've joked with some of my lawyer friends that- 
we could call^ those relative enrollment trends a 
"Competitive Index" and use it as a positive .indicator of 

-4 

\ : ■ 
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HOW OUR SOCIETY IS RECOGNIZING AND- RESPOND I NG TO 
COMPETITION FROM OTHER INDUSTRIAL NATIONS. WE HAVE THE 
MOMENTUM WITH US NOW. tT WOULD BE A SHAKE IF THAT INQEX 
AGAIN TURNED" NEGATIVE BECAUSE WE FAILED IN OUR 



RESPONSIBILITY TO MAINTAIN A CLIMATE TO ATTRACT OUR TOP 



MINOS TO SCIENCE AND TECHNOLOGY. 



AND LET ME INTRODUCE A PRACTICAL POINT HERJL . AS WE 
FOCUS UPON FUELING THE ENGINE OF TECHNOLOGY, THERE ARE TWO 
LOGICAL BUTTONS* TO PUSH— QUALITY OR - QUANTITY. LOSERS PUSH 
THE QUANTITY BUTTON, AND THE ENGINE SPUTTERS. WINNERS PUSH 
THE QUALI-TY BUTTON, AND THE ENGINE REVS UP. IF WE KEEP OUR 
EYE ON SUPPORTING QUALITY, SUFFICIENT. TALENT WILL FOLLOW- TO 
'f MAINT^N^OUR TECHNOLOGICAL AND SCIENTIFIC LEAD. 



. ' 1 RAISE THia ISSUE Of QUALITY AS^POSED TO QUANTITY 
BECAUSE CONSTRAINTS ON, RESOURCES IN COMING YEARS WILL 
CONTINUALLY CHALLENGE US^TO MAKE WISE DECISIONS TO PRESERVE $ 
OUR LEADERSHIP. I'M' ESPEC I ALLY CONCERNED ABOUT OUR ABILITY 
TO MAKE LONG-TERM PLANS F§k THE FUTURE AND CARRY THEM OUT 

IN A TIMELY MANNER. SCIENCE IS AN OFTEN TEDIOUSLY i 
METHODICAL PROCESS REQUIRING LONG PREPARATION. - SMALLER \ 
RESEARCH FACILITIES MAY TAKE FOUR OR FIVE YEARS TO PLAN FOR 
AND BRING ON-LINE. ' MAJOR FAC IL I TIES , LIKE A SPACE 
TELESCOPE OR A NEXT-GENERATION ELEMENTARY PARTICLE 
ACCELERATOR, CAN JAKE NEARLY A GENERATION FROM INCEPTION TO ' 
COMPLETION. IT'S OUR MUTUAL RESPONSIBILITY TO ENSURE AN 
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OPTIMISTIC AND VISIONARY CLIMATE, THfc AFRICAN CLIMATE, IN 
WHICH SCIENTISTS AND ENGINEERS CAN CONDUCT THIS SENSITIVE 
PROCESS OF PLANNING AND BRINGING ON LINE THE TOOLS NEEDED 
FOR TOMORROW'S RlD. - ,. . 



Recently David Packard* .a man I consider to be one of 
our great am£r i cansv observed to me that there are some 
very close parallels between succes5 in industry and 
professional' sports-: . ;h£ sa id* that three factors determine 
success,. One i$^t% technical skills of -individuals > which 
x means that \ow can^t even. set started wj thout the-bas i c 
training and experience. but ba^j s^jlls are es&entially 
evenly distributed among teams / as they are 'among competing 
companies'. .'s0; the. other. factors make the difference in the 

OUTCOM^ OF '^MPE7|TION.^.ONE IS THE INDIVIDUALS* 2EAL TO. 
WIN,- AND TO OTHER IS HOW- WELL THEY WORK TOGETHER AS A 
TEAM. WELL, COACH PACKARD HAS A PRETTY 6000 WON-LOST 

record over the' years , an& i 'd sure want .rilm in. my locker 
.room at halptlme, so l «m*nclined to take his observation - # 
seriously. * Happily, in the past fe,w years we've seen a 
strong rejuvenation of that zeal to win in america, a 

. . ■ 0 
REACTION TO THE INTERNATIONAL PRESSURES WE'VE FELT ON ALL 

* SIDE* But we 'haven't COME NEARLY far enough in developing 

THE KIND OF TEAM SPIRIT THAT WE ALSO NE 



/ 



v MY OBJECT IN RELATING THIS STORY IS TO REINFORCE TWO 

points. First, we can't play the industrial game<unless we .r 
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HAVE the. technical skills and zeal to surpass our 

COMPETITORS, AND THAT' BRINGS US RIGHT BACK TO THE NEED ' FOR 
A STRONG BASIC RESEARCH ENV I ROWCNT--THE SPAWNING GROUND 
FOR IDEAS AND TALENT/ AND SECONO, WE NEED BETTER 
TEAMWORK. WE NEED TO BUILD ON THE COLLABORATION THAT'S 
EMERGED BETWEEN THC ADMINISTRATION AND THE CONGRESS WITH 
REGARD TO PRIORITY FOR SCIENCE AND EXPAND IT *T0 INCLUDE 
ACADEMI A AND INDUSTRY TOO— WITH ALL ACCEPTING 
RESPONSIBILITY- FOR MAKIN6 SURE WE NURTURE THOSE TECHNICAL 
SKILLS ANQ CARRY THEM INTO PRACTICE. IN' TERMS OF OUR 
IMMEDIATE CONCERNS/ THAT MEANS WE HAVE TO MAKE EVERY DOLLAR 
SPENT FOR BASIC RESEARCH COUNT. J SAID EARLIER THAT OUR 
BUDGETS THIS YEAR WERE ADEQUATE TO DO THS JOB — BUT THEY'RE 
JUST ADEQUATE, /AND WE CAN'T AFFORD TO LET ANY OF. 1T GET 
SIDETRACKED ON LESS" THAN EXCELLENT" PROGRAMS. AND THAT 
PRESSURE TO SELECT AMONG EXCELLfiji PROG RAMS WILL CONTINUE, 
PERHAPS EVEN BUILD, IN COMING YEAWJ WHEN IT'S IMPERATIVE 
THAT WE MAKE ROOM FOR NEW STARTS. 

\ 

sidetracking is an occupational hazard in washington. 
We've all felt pressures to support projects in which 
something other than pure excellence was the driving 
criterion. Those pressures emerge naturally from our 
political system, a system that tries to accomodate local 
interests and national objectives j and we'llfjnd, , 
frequently, that the scientists themselves lack national 
perspectives, and their advice may be unclear. but let's 
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AT LEAST SAY TO EACH OTHER THAT WE'LL DO OUR BEST TO RESIST 
.THOSE DISTRACTIONS AND THAT WE'LL FOCUS OUR ATTENTION ON 

THOSE STEPS NECESSARY TO ADVANCE OUR SCIENTIFIC LEADERSHIP. 

-J 

«r. Chairman, let me quickly summarize the points I've 
tried to make here this morning. our proceedings are 
dominated by a need for austerity, and' we 've responded to 
that need, t because of strong administration 'and 

CONGRESSIONAL SUPPORT OVER RECENT YEARS, THE PROGRAMS FOR 
1986 WILL ENABLE AMERICAN SCIENCE TO STAY AT THE 
FOREFRONT. BUT OUR CHALLENGE IS TO MAKE SURE THAT OUR 
FRAGILE SCIENTIFIC AND TECHNICAL LEADERSHIP ISN'T 
COMPROMISED— EITHER Bt 'COMPLACENCY ON THE PART OF OTHERS OR 
^BY MISALLOCATION OF LIMITED RESOURCES BY US. IF WE INSIST 
THAT WE'LL BE SATISFIED WITH NOTHING LESS' THAN WORLD 
LEADERSHIP IN THOSE THINGS WE ATTEMPT TO DO, WE CAN 
MAINTAIN THE KIND OF HEALTHY AND RESPONSIVE CLIMATE TO 
CONTINUE TO RECRUIT THE BEST YOUNG MINDS INTO PURSUIT OF . 
SCIENCE AND TECHNOLOGY, A RECRUITMENT THAT WILL SERVE THE 
NATION WELL IN COMING YEARS. 

This concludes my prepared statement., I would be 
pleased to respond to questions from members of the 
Committee^ 
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Mr. FtnjuA. Thank you very much, Dr. Keyworth. We, appreciate 
you being with us this morning. ' ' 

You mentioned, and I think "you ' skipped over that part on page 
10 about the Superconducting Super Collider and the intent to con- 
vince scientists in other fields such as chemistry and biology to 
support a multibillion-dolliar project like that* ' \ ' 

Do you think we can convince other disciplines of the importance 
of that type of project? ♦ . 

Dr. Kjctworth. I think the enormity— first, Mr. Chairman, 
should have said at the outset, I abbreviated my testimony to allow ' 
extra time for questions. I think the SSC is an area that we should 
all focus upon, and it is essential that the entire scientific commu- 
nity and the Nation as a whole focus on. 

Let me select $5 billion as an estimate. It is an unprecedently 
large sum for an experimental facility in a single area of science, 
and I think it presents to us a unique challenge and I thjnk the 
biologists, the chemists and the public as a whole have to join in 
making this decision. 

Do we want to give up clear leadership and resign ourselves to 
something very much second place in a field where we have long 
been the clear, unquestioned leader. That is a decision to make? 

It is a measure of the importance that we place on excellence in 
attracting our top young minds to the most creative endeavors we 
i can pursue; because traditionally, no field has been more attractive 
than the science of pure creativity, . " , 

I also think the field has nevefv beerr* s rn.©re exciting. We stand 
towardUhe end of this century to mafc^ the Sa'me kinds of contribu- 
tion Clerk Maxwell made in developing the 1 laws to combine the 
electric and magnetic fields. , '•».">'•. 

. I think the question of this facility &. far '.bigger than I am, and 
the other communities in science, not *>nly can, but must be 
brought on in support of this, for it is symbolism for excellence and 
. creativity and our national commitment. 

Mr. Fuqua. How about the involvement of international coopera- 
tion in this project? - 

Dr. Keyworth. I think it will be essential because we must real- 
ize that there will not be two of these machines. We have reached 
a point in time where we can no longer continue to, explore parallel 
paths with Europe or Japan' or the Soviet Union on the United 
States duplicating these massive facilities. v 
i ^. J wei ? t *° •J a P an last May in order to try to encourage Japanese 
leadership and government in science to join us at the very early 
stages of planning, not when we have made a commitment, and to 
ask them to come and pay a certain fraction of the bill if they are 
to use the facility, but rather, to join with us'at this early concep- 
tual stage and, of course, we have also made the same offers to our 
European friends. 

The Japanese response was to raise the number of attendees at 
the next major meeting in Colorado from a few to many dozens. 
The Europeans, of course, are belaboring right now under a facility 
caned the LEP, that is just beginning construction, a considerably 
smaller facility, but starting with the summit process, and the dis- 
cussions- that we began 3 years ago at Versailles, the framework is 
there to make this an international project. 
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Mr. Fuqua. t have some more questions, but I will dafcr W tte 
other members and come back. I notice in the audier.u-^ j»Aate* 
member of our committee, Mr. Skeen, who escaped to Ufa \^p*V 
priations Committee, 'and we are very happy to have him. 

If you. would like to, Joe, please ctfme up and join your»($4«^B** 
up here. 

Mr. Brown. ' ■ j[ 

Mr. Brown. Dr. Keyworth, you present an excellent;, 

statement for which I commend you, but you do raises, 1 Piirak; 

some essential problems that we are not addressing in tin > floAt * 

fective possible way. ' • ' . 
I am looking at page 15 in which you make the statemamtt; 

I am especially concerned about our ability to make long-term p*i*A» V 
future and carrying them out in a timely faahioa. 

The Superconducting Super Collider is an example of tshjgkgjWtaf 
thing that will require that kind of long-range planning, mUtoife 
the funding of new 5 areas in the biological sciences, and JV*J *m * 
almost make a very long list of things which will b©'xojm]W«tfS :W 
support, require that we make decisions with regard to'&w 
and division of that support on the kinds of a long-ran^ ft^^ 
basis that will produce the most effective result, 

What do you see as the mechanism for achieving that, few 
part does your office play in it? \ . _ 

Dr. Ksywobth. Mr. Congressman, I think we all know Juor-ftcftfc 
easier it is to make tactical decisions aftd to conduct tactical fclsia* 
than strategic, so I am not introducing a new challenges ttwq^rw, 

y T think there is a mismatch^ thiqk that the public jttitflfti for- 
sciense~and technology is far greater than that priority to. fte 
ess of conducting Government in Washington, and *uM4 V£ ©*A 
Wing those two priorities into closer match, it is going lop % ngj 
difficult to maintain a stable strategic plan for matters 
superconducting supercollider; as well as capturing the pftffeHew 
th^DTcdogicai revolution. - , „ , 

I am beginning this new year with this as our pnncup*$ tAig^S 
objective, and our pHncipal challenge; I will say, strict'.? fR^««j* 
own point of view, we are going to be doing a» lot of wH-tm^ i±hwJ% 

y6 We are going to be trying to deal with the national ouftdy im ^ 
very broad context, because the national media, I Delirs%>, hAs 
Veloped a new increased interest in exactly this subject. 

The spirit of competitiveness has elevated the priority M sU\t t*C§ 
and technology, our dependence upon, it as well as the HW^-W* 
strategic thinking. # * 

I want to join with you all in a totally bipartisan sera* to My to 
develop the means to do this kind of strategic planning imi 
am talking about the 1986 budget uid focusing heaviily «l IS*', 
1988 and beyond for exactly that reason. . , . 

Mr Brown. This committee has, been focusing on it IfcCWfcJM? 
10 years. It is embedded in the language of the statute MBetof*- 
ated your job. And we still see -no sense that there is tBMlfctoai W 
long-range planning taking place. We set up mechanisms « wi 
of 5-year outlooks that are intended to achieve that. v 



31 



28 

We see very little science being effectively pursued and we regret 
h ^ that, speaking for myself. I spent some time visiting the physics de- 
partment at one of the universities in my own district, where the 
key researchers are spending half their time in CERN, because, we 
don't have the kind of facility that we need. 

That kind of thing required, and yoii know it, long-range alloca- 
tion of resources, plana, and needs to be coordinated with the other 4 
fields of sciences. * ■ 

I see no signs of that happening. You lament the fact that the 
level of basic research in the 1986, budget shows no growth, and 
you hope it will improve in 1987 and 1988. 

That is .not very reassuring. We don't see any signs, that it is 
going to improve. 

Dr. Keyworth. I did not come here to lament ihe 1986 budget. 
WhatAsaid was I think we are quite capable of sustaining our 
leadeJB* in science with the budget we are presenting. I think it 
is a gooffmidget, and I am proud of it, -and so is the President. 

I am raising attention to the future. We all too frequently meas- 
ure quality in terms of ho\y much money we spend, and we meas- 
ure planning in how many reports we publish, and we measure our 
policy in terms of the words of the day. + 

I would represent policy, for example, as the budget of the last 4 
y jars, a drastic change in priority, drastic reductions in develop- 
ment, drastic increases in basic research. That is policy! 

The planning that we are doing is perhaps more in our heads 
than it is on our paj>er, but that is where it should be. That is akirf , 
to the matter of priority setting that I addressed throughout my 
testimony. We are planning, -and I am proposing that we all plan 
together and the emphasis of that planning should be basic re- 
search and leadership in American science. ' ' 

Mr. Brown. Well, I commend you for that. I like a good deal of 
your emphasis, Dr. Keyworth, and I hatfe said that to you many 
times; emphasis on basic research and high quality research which 
are absolutely essential, but they are no substitute for adequate re- 
sources to carry out the job and there is every indication that there 
is an imbalance. 

I have .one additional question without belaboring the time too 
much, and that has to do with your w el Men own interest in the pos- 
sibility of. creating a Department of Science and Technology which 
, * would produce a focus for the kind of planning that we are talking 
% about here. Would you comment verv briefly oh that? 

Dr. Key worth. What I am most interested in is having the dis- 
cussion and debate on the matter of centralizing -the management 
of science in America performed. This was originally proposed by 
the President's Commission on Industrial Competitiveness. 

Two things we should focus upon, elevating the priority of sci- ' 
ence and technology in the process of government. If just for rea- 
sons of the magnitude of investment alone, but far more important 
the dependence today. That is one. 

. The second thing is, that what I refer to as the technology base, 
the talent and the tools to delva and explore new frontiers are, in 
large measure, supported by the Federal Government, and no 
natipn on Earth has ever found the ftieans to support that type of 
research area other .than by largely Government support. 
i . - ' 
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I would even go so far as to call it a Federal trust and I believe 
in order ta insure that we meet that trust and that we elevate pri- 
ority, we have got to look very carefully at raising science and 
technology to the cabinet level, to the level that so many other pri- 
orities that are represented by the cabinet departments maintain, 
and I believe that the policy which we perform in our office, and I 
certainly believe that the degree of priority in our White House is 
most certainly highly supportive, but I believe that that has to be 
linked with line management. 

Mr. Fuqua. Before I recognize Mr. Sensenbrenner, I would like 
to ask unanimous consent to place a statement and a question in 
the record for Mrs. Lloyd and also an article for the record. 

[The prepared statement of Mrs. Lloyd and attachments follow:] 
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HON* fiAJUlYXXtOYD 

* kemarks for i)r* ksywortn 
before the 
Committee on Science and Uchnqlogy 
February i>, 1985 



DR. KEYWORTH, FIRST I SHOULD LIKE TO COMPLIMENT YOU GNCfe AGAIN 

• « 

for your thoughtful article on the # case a)k strategic 
defense**.*, as well as your valiant eff ort$ w i t.h i n the 
Administration in behalf of the: Strategic Defense Initiative 
(SDi)~ As I wrote you i n October, 1 believe you made a solid 
argument for a transition f'roh Mutually Assured Destruction (ftAD) 
to an evolving defensive strategy* The country owes you a debt 
for this valuabl^ contribution to what has been an unfortunately 

POLARIZED DEBATE ON TfrfE SDK ~ . 

r 

ALSO, Dft. KeYWORTH, 1 WANTED TO EXPRESS MY APPRECIATION FOR YOUR 
SUPPORT IN BEHALF OF ADVANCED REACTOR INITIATIVES FOR PASSIVELY 
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SAFE MACHINES SUCH AS THE JlODULAR HIGH TEMPERATURE toAS~lQOLED " 

Reactor (HH1GR). The Chairman and i are most' pleased that our 

s f • 

November, Committee initiative in this area is receiving 

« • 

SUCH WIDESPREAD AND GROWING SUPPORT ^ 

NOW THAT I AM FINISHED WITH THE COMPLIMENTS/ liR«, KEYWORTH, 1. 
WOULD LIKE TO ASK' YOU SEVERAL QUESTIONS IM AREAS WHERE' WE MAY NOT 
EE IN SUCH STRONG AGREEMENT- ; 

V ' 

#. jDoN'T YOU BELIEVE THAT YOUR STRONG EMPHASIS OF THE ^ 

'SCIENTIFIC ASPECTS* OF THE MAGNETIC FUSION tNERGY PROGRAM 

HAS t IN FACT/ MADE IT MORE VULNERABLE TU FUNDI NG CUTS BY THE 

v 

Appropriations Committees and OMH on the basis that much 

EFFORT IS UNFOCUSED? As YOU KNOW/ THE PROGRAM REQUEST FOR f~Y 

1986 IS DOWN ROUGHLY 2hl IN REAL DOLLARS FROM* hY SO/ IN 

# 

THIS REGARD/ WOULD YOU GIVE US YOUR VIEWS ON THE NEED AND 

EFFICACY OF FUNDI NG 1 A LOW^COST IGNITION EJft'E R I ME NT 

(U-S. "FUNDED OR WITH INTERNATIONAL COST~SHARING) TO BETTER 

V 
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focus the Magnetic Fusion tNERGY programY 

» I M$Q WOULD L IKE TO HAVE YOUK COMMENTS OH THE LEVEL OF 
FUNDING FOR THE NUCL^R FlS^lON RfctJ PROGRAM IN THIS 

post-Clincn River phase* As you know, the UUt has structured 

THE PROGRAM IN THE MANNER WHICH THE COMMITTEE RECQMMENDMf k 
LAST YEAR/ I-E-, TO EMPHASIZE ADVANCED REACTORS, INCLUDING 
iNNOVATfVE LIQUID METAL DESIGNS AND FlHibk&* BUT THE UUL 
REQUEST FOR FY 198b IS DOWN. ROUGHLY IN REAL DOLLARS ^FROM 

FY 198i>. Do YOU believe t^at-we can MAKE THE BEST OF OUR* 

FEDERAL INVESTMENT IN -NUCLEAR KftU At'tMIS BUDGET LEVEL? HOW 
WOULD YOU APPROACH THE QUESTION OF THE FEDERAL ROLE IN 

supporting test reactor experiments to veri fy* advanced 

* concepts? 

• finally, dr. keywqrth, 1 read your article "science and 
Technology Policy in the Hext Four Years' ' and was very 
curious about one major item you did not address in very much 



inj\m WO T238 ^ w. 




3» 



V 



\ ' 



1 



DETAl L> v l • E • / THE OVERALL AUALITY OF THE KDUt E&oAhJ* UUUfi, 
AS WELX AS THE DUl^ UEFeNSE^PROSRAMS ACTIVITIES. IT 
CURIOUS TO HE THAT YOU ARE NOT CONDUCT 1 NG ACTIVE REyiM. OF 

■ . 1 v ' V \ \ 

THE OUALITY OF THESE PROGRAM^, WHICH WILL AMOUNT TO NEARLY , > 
ikb. BILLION FOR FY 19#6 AND WILL COMPRISE OVER 75X OF THS^: '. 

a 

ENTIRE FEDERAL K*D EFFORT- bo YOU BELIEVE, FOR EXAMPLE, THAT 
THE THREAT ASSESSMENT ACTIVITY UPON WHICH WEAPONS SYSTEMS K*U 
IS PRESUMABLY INITIATED IS'DONf CAREFULLY ENOUGH TO PRECLUDE \ 
DQD LAUNCH I NS INTO EXTENSI VE TEsAaND EVALUATION EFFORTS ON • \ 

\ ., . 

SYSTEMS WHICH RAP I IHY BECOME 0»?i)LSTe? 
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Hon. Gaor^» A. Kay worth II . 
Sciaoca Advfsor to tha Prni^f. 
Offica of $cianc* aod Tacanoiocy 

f*oHcy 

Exacutlva Off Jca SuUdfao. 
Washington, D.C. 20506 

• Dmt Or. KaywOrtftj 

« raad your articla »TI>a Ca*a for Strategic Dalanaai An Option for a World- 
Qfcar^ «nd I bai lava It rtpr^t, a Z*t vli ^, t contribute* To what hat 
#n ^ort^Iy polarfxa*. daOat. on ttai Strategic DafansTlnlt7a?|va 

^ n^t^V^?^ 0 ** $ ^* lt ^^ ^ rtwrk* thoughtful and hava *takan 
tha i l&arty of , U**rtt ag tha articla in tha r^r ?f fpn^^ , 

I lava tH«t ttrattglc m*Jaar policy and t»a ralatad qvasffon of tha 
^ If Il££ •■P«ftt of .tr«t««lc daf.hsa ara^h too.laoort.n7to b. Jctl* of 
aiactlon-yaar rl»to.lc. In that regard, tha hl.torlcal parjpactlva ,tft«t vou 
provlda «nd tha *ao««r in wftlcft you «i*parl*po*ad sovlat thinking and doctrlna • 



r«pr«^nt« t rafrathlng fraaawor* fro* whfcn to via* tha SO I I lava baan 
. . dlyMyad, on ona hand, by tha mora lUpllitlc arsuaants of tha Adalalatratlc 
in audport of th. Initiative and, on tha othar hand, by axtrl^.tt^i bv 
opponent* who ara |o *nort*f fi ht*d that they do not bat lava that It it worth 
^ndl^^gnlflcaaV to av*n lm '&ther en aoao^t. , yi i cen^e 
oevalcoed de P rovad,\| believe th«t thera ara vifyTntfll fgen pe£le who 
ar. cepael. of convthcln^gwaent, on both fides of th 1 1 luffifflto W 
prograa, bated on tha rational a outlined In your article, represents a 
•arftorloua.prograa detervlng both tfre ettentlon an<i expertise o7t*U nation** 
&a*t technical and pet ley people. ■ * * 

^a>> 

Mntend ttf aafntetn a dialogue with tha AdaJniitretion and Interested parties 
< in tha Congra« on this prograa. I hava a vary keen Jnterast from both tha 
viawpoint of tha space jx*er development needed to ^port tha verfous 
[aaoTtt^U 1 *"* fh * 501 sylt ~* 1140 ^^conductad at tha national 



I aborator I at . 

Sincerely, 



MARILYN ty3Y0 
Ma«Car of Coogra$s 
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ptaer factor* tm Cooml i, tima/aimd 
Ka« from iha kadrrariso of u Blank? 
Ctana one, ae chairman and e-ht^f tx«c»ii*» 
elf tear, nae i^iotd th* railroad to pmlfuwi- 
Wy iM f the f*u thr** ard h*i/ year*. 
Cen/a4 emp*e*e«* i wi » aJtotitrwnt c#«c*»- 
tiona ie h*i» Ox r*m*eav. mci^wx is a*r» 
ctl* tea* ih*n pertains uubwy *Y 

ntliy. OMTfatif MICCMfl **** tO lU 

at ««*Utnr out w^wwsl and unorvf 
irfti\ctm iN ndoptuaa new t«cr»oi 
eelea, awch at VM«y We*' containcra and 
can UmU con Mm M (»h ) by 

r ttKWtt, 

in aii ef tho above year**, tha k«y iter* k 
the need fw i careful and ihauemfui 
crNew ef the p^pmm aeie v CW«oroa*. 
Why Uvt roan to mi' tm o 
romane tne 0«mniN«m axy menoy. The 
•Ml ef th« somatization or ,ee*f*u iflrall 
Im a awed 4*i«. net jusi a Quk* ««m 



tfv* a are tor tAd thai Of Uw tfttaA K« »<T>)< 
on to rmi>*>c* hk wwt o* tht revt humajj 
c«uhi ot wooera war anu aeret c< cm ted- 
tant the auparpowm fuad tb«wva#Kt« *t 



that th* rHK'«K f rr*t* nfcovernent. as 
wet| as rails .'or urn! atari* di»*rrri*mtrH- In 
this reapeci. Pot*, the warriors and ift* vic- 
tims aha** a «w»»*ort around. A* Mtf 
adda, Hr found ;r.»*e are Ur« ww re*^'m ^ir-Hifield aaid in her April K5. ltd* ttiwv 
that a-err*er» w*l ?>oiim >o*e stfiioi'iV* »Vk rdJienaJ ~Th« Kc*wu of to* bmiI": 
so w wna fcaiiw- itm **m*riv ee noc apewis *^ $a ,mn for * moment to{-*v* ait those 
Uxt t«m« Sii*«m», tic au<a l«Ui*d that <*^a»r*t* tncy de-Chta *o-mt^d«<l{Y*i Mvnaxv 
. . it\* v«w nftv f« b« >VaVM«l}jJia«Vllk« atov^it-danic »u«^ti*u t*p*ct iDw 

w** s f»fk kt th* mad ailh tw» <hk miiiary r«« to put inta tlfect. <»«id 
o**f^flrf ay ewpKvov* Hrn»4sU: Bin tha MpaM^ a ^«cte«r var amiMnt to a* 



THE MUCH HMEDEO 8THATSCIC 
TRANSITION: FROM KUTUAULV 
ASSURED DESTRUCTION SHAD J 

' TO CARiFULLY A8&UHXD DOC- 
VXNSK (CADI 

HON. MARILYN LLOYP 
tax n» movm or w»ts»nrAnvtt 

• Mnr. UOYO. Mr Sv«^«r, Dr. 
0«ariff Kt /worth, thd PremWtoC'j Se<- 
•He* Abater, rtccnliy nrrao a **nrt- 
fiv« aiid in«J«htfui ftrUcIc entitled 
**Th« Ca*t for 5<rt4dgi6 Ddftn&t: Ad 
Op*kxi fwr & VwkS Diaarmtd," nrhkJt 
»4»p«ftr«d in thd lint pu^lWBtioa trf 
luwoi in Scknca «nd Tachn«4««y. Dr. 
Kyywvf ift pla^aa tb* nuclear »ir«t*f ic 
a*p«cij of Wtt ncrM <3«fiw^ InKIoUvd 
In *n hUaarkraJ prrsprctjvt, lUpefinv 
poaea tht frame work of SovKt think- 
int and txhavk^ ami mskfi a Mlki ax 
lumtnt for & UmnaUtoo from mutually 
adaurfd ruction lidAD) ^fQ^nanT 4 
«w^vir>« oaf?fulv« itrftt««y, a* Dr. 
Ktyworth rv>taa\ "ortjy when atock- 
Ptlra can bd ntttaurtd 1 in thd oooenf 
rathtr than the tens of thousand* will 
ftmw control have *ny rc*J meaninf to 
actWftdry peoolt." 2 hava provkSed 
■AAjor f«f rptj for my eoUeajuc* and I 
•trofvjiy rtcotnm«nd that ut«y read 
tneemire article.. 
The axticie fo41owi: 
TmvCam roa Sntatt«ic iHmtr Aj» 
©rrtow rtte « woat* OiaAaMaa 
t»y Oddcfa A. aT«yw«eth H> 
(fioecaatyfftur flidhta TTturaday sMrWiht/ 
ail aeamai i***ty o<w ^{« aiftd/iCarud 
fra*a krel «uh fpflne pew ataw/aveape 
•need thrquah ur thirty orta m\H4/u£t*t 
JiffVmna accooda/^form p^^Bme 
CTirUt»a»-KUiyhawk. Dicnnbrr tafwJJ > 
Th* nr»t WofW War lUrted in tlt<. 
haated four yrar*, and frxaetd aoaeaairaata- 
If 14.909 eomOat aircraft on tnt »**Um 
ffoni. tic* oor waa at AatcrKan <*r»nm ar 
(nan u raft u>». My ao&fcrv* ta nor airplane* 
Ratnar, it Sa the teaaona that faur tenera* 



^oaaW and 'Dad* Kack the tfoatr^ 9*n tne 
Bomtt. a aMiaw of the vkttma, aaye that aur 
raiatinf awapooa and atratedy axe Knacctpc- 
a^y a\a»drrem The warrior aieaarv. Dent 
Reck the Boat, soya that lit would ha uaao* 
rroUWy dantemia to npaat tNe dcikrata pa- 
micaJ- tolwncd* eetaenahad fcy 9«r ralatuut 
awd itritny. Aa Cyaefi afcaemd. 
toOi porUaa are h«ht. U 4a ihw dtkraaaam^ 
and an aooertonity fa njiafir «— that I pro* 
poaa aj nay Mrf^eet. ^ 



, U tt«« l*« avoerpevers eanfrtrnt H<K 
othar watn a domMwed anataug of MWHt 
metriy \1>&Q oa44iatk aiaaa^e irarwaoda, 
feaaed it\ Wife aOoa and auawtartota. and 
aoowi 7Q0 aaare oomtora, «hkai can tarry 
aa aaaertaaentae crv^ee aaiiatka. thon ranee 
alias* Mtanita. and beaata. AH m *h thare 
art -aare Man nkte a^atona of coaaaaned ar* 
aa*»i-an aaakonw fore* a^taivaiewt to t ail-, 
Uon too* of TKT-eeraad #W a eaa a b tn ei 
pdotifetie*) of a Uuia aaore Uan a haii 
Uoo eeoeid. Ya date •* taa^a **Ub*rx«iy 
fcdfi aiiraoMdt aa^eaad and H*aiaee to twoa* 

In tne wwrrWa worid theae are the leeaa 
of drttrrencB. Tne eoocepc of tfetarreitt* ia 
not new. teootft it had coom to have an 
ajoaoat ax£t^a«ve oonoototion aaairfaMed 
wHh thd mackar xe. oawe ttmd tmaaeaaoM- 
aJ> ratiorMU mm have tttod th* two ajeacW 
of awtarrtwee^dewy tha erxmy ma »e)eo> 
and reutiate aaainaci^m it he Uiea- 
to praeaeva aeoot. To date it haa werard 
wtk the aernor wajj caerortiy potof to 3o 
yawn «f nwciaar oVajce. 

Th« victim u m}< awaytd by the contpka 
arowadta and a n aiyam ef detm*ne* ttrat* 
tdtfta. Inauad. ha aaea romthiy A«dtf0 
oounda ad fc&a* HotaaHe «o>ivaknC daw 
ttned for rtety maat, eeenen. and chUd in 
Antcrka, and about Jf.OW povftda eaaunad ^ , 
f»r rwr y Beviet- The fictina haara the war- tui»r+. 
f«r a arawanrot of adwrao aVchawce ratio 
but doe* not uwdaratand On the eW 
hand, he twwwe m? »etl tha daatroetitw 
powar of thrmorHK-iear »#e*pona-and that 
thry txiat tf, tne tlMMrendd, if not urn of 
t ho i wan oj Ka know* tha d*U*»ry lyatew 
that carry thaaa are cwrmtly aaatopo ahi a 
dehaarmtely ae-te rnaor* ihwt rattooai awn 
w»t never conaidar tbeir uae And ha knewe 
that tno phi^cai Asoiraia and aafrauarda 
«« tnoae aritcww mak* Um prooabiUty of 



ataVrotciy tidy and tana*. But that la net tne 
fauit e| the mm and women who preaade 
eaor iheae fnociaar] baacauauona. They are 
a* *hk& vxtiaa* aa «e, attd-Hdf ftnai a W ar " 
♦wU«n-i»M* truly aaabody Ihd Aaaararaai 
Martoaj dU nn aaa." 

Thia dUtdimw at maeerbatad baawaae we" 
ceotkMta ta Judea oonet percapttone and ee* 
Jectlvea by m*t own atandarda. Wa autoaaatl- 
caUy aaaica to them owe Weaiera )e«ia, cut- 
twrai Taniaa; hiataooai acfapesth'tf. aatd 
daaaand for afaaakda yua r a ntaa * rt n*«*ed ta 



unable to steer Bovtec actions and are thus 
fa u aa mi ad by their react toos. 

We Bote btaUt a etrateoie a y a t ana that 
toads he «ark at croas porpoaoa. to last of 
tha BoMeu. We^eaappiina) the aro otem by 
(wether asa«nuns a aerpetually rational re- 
Vatlenahio betw ee n, a perpaiMdiiy touted 
ehtb «| ■ oo p arwoa> <r a— wttb ao p eo »' Ui aa tor 
mo taha a , aafcKdtaiaaJieds or ■aadnafta. , 

The A aaarw aW aeoat* aaem »ew*atiwoUeety 
fT«at» theaa naoonaatiaftoiea. BrOpabiy ba> 
cauae they are not inoanaarttad by the aom- 
bera or MMhavaattaai r t aeanca of tne pre* 
poaad tnaonea, Aod they art deaaaaaUng 



I do set arava wHh the past. Bora* have 
n&terty maaraad tfta; we aaaaa to hav« eono 
frem . N Assured Aaeandaacy M U* tha iftta to 
"Aatwred Daetruetiao^ in the Iteoa and 
Ifhnt, enema with "assured Anxiety" In thd 
l*ao*. But utis deea not lecesrka* tha chat* 
knee met«by the men at the daam of the 
niickar ace. Wfthoet reaJ tsehnkoi er poiit- 
kaJ aifcrroiuvts thaa* msn walard a raaoa'i 
•dee wtth orilcata baianea, OkbaJ pcwca at> 
taaia to that baknor, and that bakoce aauac 
be maj n t aio ad; our miekau' datrrent peature 
for tas I aaaaa 



arror aatremeiy amait 

On the other hand, tne victim hat an int a* 
ftrva arose thai there ta no u*ch thine as 
perfrctkax that fnan't htatory ta more one 
of a nrfks of LrraUonaj vara than it it one of 
rroao n ed peace. And that ahlit an* ran 
always hope, Mooarda aa not raaUy «hsose 
'ihetrapots. 

An «ven mora deeper roottd baxrkr raWts 
Vt«em the eorM af the victim and tMe 
werft ef the irar-tor tne cUffartnoe io eur* 



f foot imraaafanirin howvver, with roa- 
aanbwt that aaye that WHttttSl aflaooive de> 
tarwnca~e herein tna pram a* of opnapkte 
national akatructioai Is areaufoed^nNtat 
mw*ai«adjmhcy ad Ud<ftatdni 1 boaiaae aw 

1 aay tatt kr aevarai raasona. Ftrat, there 
is greet aeoot rn 'aoaanf aaOiiajy anaiyets 
aaeut the imbatano* betneow the pre tact ed 
arak at* kas in the Uafsed Btatse reraae mat 
of ths Bovkt iMwe ao a reeuit of aockor 
war. Maka no miatak*, the rc*w*ts on tuher 
ak« froutd bs oataatroohk Bvt dtfftreooea 
in aoc^oeconooUe tame: the location*, densi- 
ty, atrueture. dtatapone, aod clvii dyfaoae of 
tno popotatkosc tad weapon types, nuwv 
arra, and ia/f^tkx ttratmkt alt combine Sd 
produco reaaocMtokeetimatra Lnai ths So*+- 
eta mkht rapect n to 3d mWijoo'caouattka. 
*Mia the United Sues* eewM axprftrnce 
nawtoaA four to (fee timea that, Thm are 
^aererind fnunm AJtar ad. tno tmtted 



rm«y. Tne v«rt*%4' cwrretvey a net *ffeo- 

of Amrrtftnt since KutyNaak <ho**id ona-K k taa W%aa and auf kiaad af tasif atatra has had onir a littk ntore than t.| 

w*/rxd. It is atXKJt opportMnity. H\ chiWren, n>ilikn batik and battkrektod deaths in 

torn* cm<-» to* "jpoortwnttr. and time, k it U truly it tne.chikr<*n Ihatarem to be at »n its a an cowitHned-a period co\rrtne 

about tt*r. And it it about hope, which the lb* hrart of thV iaawe. Throughout mtn'a /ncr* thsai ?P0 yean and ten genctations, 

ooourtanuiea mt now po$*ms r«wd k«*e aa- hktary bo<h mdi^MvaJa and nations have <Confed*f*(a drain* durin« the Ci*M War 

a i««ary for th« next ^Cf>cfatKm, faced Urnumrrabie thrrau to th>tr prewnt an ratimated at iwoinirda that ef Uaioo 

L*/iy thta yrtr. fYaetn*n Dyaon wrote a ajcutmce. Rarely, hoafver. ha*e thay faced krcee.1 . . , 

baoix pmittrd ' vv**pooa and Hw, in it He a uiuMkn that forrtnaiio-n the end of »om« aoecifta* are inciuded en Ameficani 

weiM»tiad t»o phitoeophte* of aar that of trnir (uture. U ta that ii*>on of catraatroood £urooeaa and Boviet caauaitiea in past **r* 
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«M I ft* tt*Vt«t* t rftdeF ******* lf>4f trfUfr 

• ui fk«M -and that w tM reotnce at deter- 
rent*. t*is 1* ihceuette*, the pcooieaet ihe 
(me nig ten* %eut* wnoouoieaiy 
any conflict to <t* aaaody 

HW tmi#aiM««. a* it* «e«*#na iee*> 
«rt<i«D Urvmpintj m the Lata uio*, kxtftnvy 
m**n* txKA/i 19 frails* i rv* futility ol 
IfvMl (hrrflMnuclear war. Ifor* rtcrtttly, 
lh« AWrtran Ko***ft Catholic Htkhepa con- 
••iidai** » l*f*e tody ol UMHi*ht t* lat^f 
iurtmKNt «i the whK* cf aeictKkn* *ur- 
r*he* *Kh eeween* w* carwvrt aaaraiiy um, 
iea«ay »• rattfwt pttfttM* «■ 

H*\ vi &hyle aa* pn*«My the mil, t* M- 
Ikipeu th* oVwtac *l ?h* ol muUvf 

rrt»J)*t<xy Oeiefrmra in NM froo* On u» 

VctCH." Hi* MIMH %&» SifCipt**. K d*«e*t«t 

atetter *f*» »t*ru the ce«JIiet, far in hat 
Kenene nrtfhcr Unntd 5U(n nor.ihe 
»' *V»>rt Utwri i« the *\itJ*Mf. Ker doe* it 
•tatter «n«*« fault rt to-~h* th*** m that 
th* Mtperpe«ert *»i#t*Aetdy p*<*Jtota 
»***«•< *o*h ethrr throve* mrt^t 
error And no nvuter ho* m*c-h ftther tide 
wnu la s**» (ha conflict alter * Mart*. th* 
*»r re<e**iv a*w*m*i **w waaawrntum. *v 
neAty, t{ **<* not reaity matter who theeem- 
ae<**4* are: 4 Shut** tWMk erary****- 

**«, 

H ha* *r*n *Jmo«t two a noan atout 
saw ftt**f»4iC4*~«4Aor ~(Vi the aVectV' w** 
arttem, $h*i*'* rtow cm »ew be *e>d to r*~ 



i that w* d*x* »m dto**ma»t, *f»* Um 
ajwm*i « letwr* h^aary. . . . 
. Th* ntmiM w > rt« wwrrria #f remind heavily 

•net m Ui. AJid S«\kt 11m At »ych 
aci*. aa w«U aa in* eoan^ri^cnai^r n»i*»r* 



a**wus«!jf. %* Ha»* («4 «ifKk# W* l« 
frac«»aA LHKWa nafadex, H» v>*tiw «ay» 
»• omwxh fcta »t«^. tjr*kn* n«ekar 
••Waal %a* a4r»a*y; CM *»n«r »a>t w* 
«aAft^( Uva AtUwui itHtna. pt»¥Ue hm- 
HmU lf ft»» «a1 *y ^f*p«M el maaa 4»*irvc- 

* da iacW ftai^y «f au a r iwa a^ 
«ty, and da fatta o«^cy aaaamw, rtu^ia- 
Ua«. "i^«jf pcfM>H UwM. a«ah M#«a Makaiion 
a WTrm^iin e*f»as«Uty va cv*UiI ttoa 
Aamaa* of a rvMtalocy auUM, thai w 
l¥*rat« sur •tttmtrr waap«gia aa a eau^itf 
u pr«a«i«ilaax an«f thai prx>U(rraii«<i *rv4 
»rrffm»4iwa aajaAMHtaa &*■■ U hyr»a<Hm 



Can «mti nAMba «t um fir** W ihoa 
hrt*a? Can »« r#^«i t)v» #**a*na oi 
«twt*m UtvnwSwaf Raaar&r** a| ih* 
cajjft La aMaarm. i briieM «t« Um* p**i 
that aiajr* »f« to* fimsV/ 

wtaai^*r*l a« th*arf!i«rp*ac* o| th« «ffM'« 
b*l > «« 9f pow*r. M«rt k»««tsM. m*nv 
TMrd ^WnauoMMiwdwwfaaaAi m 
•» tftttajnttaeta in»«H» car* to th««r &cr+m- 



fWri £h« «M»o«i oca**. Aa a^« W*m4 Wft tor aae#f*ttftf a^aiwa an* p*%*»-. A2- 

... . thottfh prchapa aniy *4n countrMt h**e 

ao< t«#tfd ttuct«*r wt* a t* salt, it 
ta munau* vhai tit*» ar* at araat tm m*rc 
• ha covW tNMka* th«m *Uhtn «4« ya^n. *n« 
f*tvm «*ff *ho tali hi wKfOn t«i rtam. K« 
naatiar how much an* may waax, la retwm 
t* the prtfnieir«r m. ** a>av« ***** <rea* 
t*at tr#* 0/ kno«aNM*. 
■ Do waM l* abandaa *)rtwr*n«? 
th*u<R many mix* may atatt that i*oaf o( 
u« a*y«caM atr»4<f(K <**fm** U* c»U- 
lo« for (H»h • P^Mry. th*r* to n* *y**tw« 
thai wr «uttt main * aj»tc*lt« rti*U«4uor ra 



mi K. a* iM * 4)JjWk** p**aji*n Uy-M»ty ar« 
•c*i^aV 

VJVy o Mai*4 »* <**a* thry waai« a U^r- 
«*c*jv»» an*««n4 94 nwory a*in« w>*m,o* 

ck(fna«. >rt they ta*i ra> a%arr lecut far ii. 
Tft*y r* »rax** by artMKrixwa that Arm*- 
l**Mon. Qf **m«ih>n< v*ry ii*« It. 'mtaht 
mvll from nw,*/ f «pt*M*M wiaUnc only 
a tf« HunOit* tna<atnn* ia| th« txo** 
*xack^«« on frc<& M*aa art at k**i l*# 
«f*>n> af maariKw*> iaraty tn*xt that 
rrady. an* *ro*sn*. Th*y r« «<«/«* brcaM* 
thry cut *rf fui to«Kmi «o* (9 tha t/mi race. 
Wc^ua rwj i>aian<* si p««ntr haa a**r laatr* 
/i^fvff. and iwiuM th«y *ai*i uj laatt 
awst bat* to whatf cftjU/f*. 

•? 

M AO u Tibcrtua ^came empttoe oi 
Hofn*. Ht i\fccf^*p* Juitua Catsar. wfw bru- 
fatry ffw*>tinBW^ an* t^**n*«d Ort?c*- 
Komirt cMiuatwn. an* Au*vatu*. vth* ha* 
<(Ktttnu«tl CnMr i <na**Maan aHh wnov- 
ape* a*mtmatfat»« wtwua. AUhoiajd 
iw« iniKfit^* on* *i th* «reau«i awwtai up- 
h#*va.«i to hi»t«<y, h< paaaa* *n 3*0 rr*y» 



TTw <h*p.s>n« nfttMf* **l»TPtn*# to *V 
aMift** Irani Uta UA an* »*%^rt |»w4nu «J 
»to*. 

That prmai w t* th* emit *l th* ***** h*v 
mf*(*t« a/xumant in far** el *>v*i*>©*f>* 
acltva oef<o*#ac tbey rcMMHre th* {Kvcsnaitv* 
op*h>n, feet* for th* So*fet Ihtoon an* th* 
Dmt** HiUra. Oroarfen* pra*****!** c*p*MI' 
ity ha* bttn and roouiiuca to a* the pf^m* 
hKisw m ia< ap<rai**t *ra>f rac*. In •avtoit 
i]M. tachnica) WtoHw-hoto to th* 19*0* 
*A*.OT£a pnwhtog a un^u* *uahtaiiv« 
«*** far prrtmwat* vhat *tMrid h* 9v«f**m« 
*n|y hy >n+tr aaaaa mns a atrtuajh* fore**" 
that «*ayl* tat at th* ***«Ay to*t*4»a 

In ,US *y#*. into 9*vtot rCMB Tore*. 
pfe* ««th^« Ar*n»aUc*Hy ^pTWrVWf t«*hn*v 
kj*x*l ftrrf#ow*oc* Mtof i«r»h*frUity, ta«* 
thr SerMta an ovfranrimtng pra«mp4h* pa> 
imtta^ unp*x»uri** n*mM>i»ty. M4 *n u*v 
*ec*fi<*tok Hrai4«< wiim in U&m *f «*rh 
IMci; tnaoa. Um «xw*n«* C4. aU#*sh# t* 
m***mar toft alr*atoito aareaa aurua* i* Ua* 
aat* l*T*a, 

At that itm*. hww. th* V*H«* Stat** 
nf Juct ar«N»n*»* t* •mtm hatnta^iy inm 
th* Vietnam W»t T>« «4{*«i* m»**#< M * 
p*rtio<n a^ th* (raaa n«tW**i pr***j«l w** 
*V**i»Aff arf*^«**tr from * p****ti*aa aa- 
tmtototurt *f cto«* I* Id p*rr*M * **c*4* « 
and-*-aMur aftar Warkt Ww il US p*po»nt 
at th* ctoar *r th* ;rNa. a** salt « «w 
e* «v«ry way a itoto. ... 

Th* 8*¥i*t achtoyaaaatU mi parity a^i th* 
fcapaet on'**r ana* aawaaal a**atottoa*| aaa*- 
ttotoi to <atctoat*ajL 

t< 

How. thnv *o war iirtt art sat um coo 
tto) nx**aM** that jmU*t? A* *&mt+l K*«4 
Cay tjtr rtcratly camm«rttes* w aKa*r<i %nd 
VOcharian'i Cvc*+TVt worram, toAay'i mf 
amalA at* anefc that an* #i0* » atratrcto a«V 
vanta** 'el a thoM<*n4, «*a*<Mtt a* a* to 
reaJiy Kw to) th* h*to*. Oetn* tertbar, C*#l . 
SaxArt patiwlatf* that th* «toten*t*oa ei iuat 
* frw httn*r**t ««««*«* »*utoL in hto op- 



IMaktuy. Nua^ar a raeen*. beca^ar *l th#tf into*].-. tfiMty tVKtoar wintar. A«anlit**ty. 

S^iin * thrM to uMrt iwn# h**f y acrutmy 



amalJ Met &a rati*,- art * m**t 

rmhkji cemnKKfefty. Thr (tettnwtlwn mu4t< 
In* from juit on* *c»p*n » *e ht*h that 
eountito* «*ht ^orMUtof any mntn* t* a*. 
<$wir* on*. lhttn>*tfjy, th* ato^« for court* 
titoft oenaMtorin* UUttoUM mkIob* war to: to 
X wtrth tt? 

Art th* f*ma in^th th* fto* of rrialia- 
U*n? 1 pro^Qft* that ^ thrr* err* n* 1 tok ol 
rrtftitollen. (hen th* chanre* that nwckftr 
weaken* mtght tw uar* *oow? b« er*n cta*t> 
pracc In thtt cpntex't, T»&rfiMf «** o<te« *^ than they arc today. K*rn il <y>* trerr to 



hc*f* to cemmrnt: 1 A* thay a*y. £ ft*v* tat 
a *oU By th* ear*." 

Wr tea. h««« our »ot/ -ey th* eara It to a 
**f 1* m «n*cM the f**o*Tfxn«rr» haw« 
hiheti a t«n*e nvctoar atandeff. Each ha* art 
4r*<rutJ iu(firtrm to a^atroy the other. *±cft 
ha* an itedtoa 6±*tf\m of the tthtr'i lm*a. 
lyans i'act^kMfv* the txh*r a* preparing; io 
nn*e finf For eoin ftatkana, the iutu/c »* 
if oh in* ata*4e aa* prr**re*o*e. And 
thnr Irad^ri' i«<chna(e*icai o*th>n* for 
m#ifiutn*rf xaai^ty ar» Woeenm*; uKrrajn 
in**v ir<*r*inaJ. * 

Wr fho*e mu roiit* 1*0 atneraiteu* ace 
«i>en *r acuwre*. a p«rw«f ae *ar«* not 
iyfn »**y, Once * r had r^ci*^ a****na, 
oet^rrrnce a* «e K(h>* h «ko4t».* for *r>rr*i 
'fiwo* £<Kne Mrrr poiaicaj- (q ectuot***;*. 



h*r* perfect defrnae*. an overt n*>fttaJto« 
(ton oeewr* wow^d b« prertoriy th* fatal- 
f a*rin*Uen ei |h«<fartrr*» that na< peeved 
AtoMtrosM thi*«#h**t htotery- 

Jk>t *o wr hare to matoita^n nuclear aeap- 
em a* part ol this pcaturcf To retatn U* 
«r*«bUUy. retalUtto* imtat belano* Kaeif 
a**in*t the peyntiai *»m**tf that an enemy 
can tnOtft, Uru«e* and until th* worfd can 
oonmtotety rid tl**Lf ol fwctoer we*v»m, an 
ftdmtttediy unlia«ty pee*i>*ct, th* tMKtoer 
weepon *tu lematn on* aeccct of any dcttr 
rem policy. But ! toewiit that tfi* M**aive 
rrtaltotory ararnato (hat . thfratm o*r 
futur* today cao be m*d* cffmf»*ly o*e*- 
ki* 4 the *>f#*»a trchn-ototowo w r*h new 
feme*>fr* f*4fe*i*dle«»*Ttf*aftdtt*JY«. 
f, prope** heee * etnufti theato: tt to not 



*r»i m*tftt»jn our *orid ka**fr»hi* i^ier dcterrmrr. *f te, thet ha* cauaed the «ert 
a... tt — — . - -- fF |j yuiJJtc ta toe* fMth in e*r p*i^y and 

tiut ha* c**ied ttv* e^iUwp of our e<f«n«4«* 
s^kpona le turn canccroya. H*th*e, it to our 
oVi^er*t* sfKtcumtnued tnao<tity t* protrrt 
Uie aerKwctinanue uruciat* of our *octoty - 
oouptod *«M »ur inawrfs* (n**Uity t* pr*» 
tret the r«(aU*tur7 tie terrene , . . 



Wnrtd War tl Some *r r* military. *wrft a* 
the nrrd io otfiet tiuttrt norfear Oeirtod- 
«nent An* wmr *rr* monciaxy—convtn- 
iionii (orrrt *err jbo e*p*t>»4v*. Ow(>ride 
on trtr nucirsr »olf h«»rv<r. hu Orcow a 
>i-Ai\cc ul terror, to ui/tpnrt»r wvwm 
Churcmii. tve are rMin* 10 an* f re on an 



*nd cr^^oTR. $*otlt hto pAeT*ornenoto*y wtd 
ihf«r#Qid feveto, a* well a* th* winUr, or 
pefhap* avmiwer. «fi*ct hate r*ra* tender 1 
«u**t»*n. But m«tA< *nd th* prectoe awa- 
ber* r**Uy are net the toeu*. U to ctoer tnwt 
* tor** portioft *f LA* cartA* pooulaUon— 
p*Th*4***>urtvoi)i>*«P**Oto orconajd** 1 - 
fthJy *wr*-**uto1 die a* th* ft*** e4 « 
itodaJ thennorHKtowr **r W\Miri** creai a 
tract ton ol p r* * >* t*Ar an*o*av 
•*ur*n to pre***4y ctoee t* brtn* eorrect 
ehen he t*j* the o*Uy real anewet to to 
dtoftrm. But he forfeu th*t rtUltototy **• 
t«fT*n** ia not • pA*np*urtoh Oi the nuctoar 
a*e. I* en* form er another, to ha* aeon 
man* prvwary MH*m»iton»l at*Aaito«r foe 
aU ol reco r d e d htotery. 

And a* I h*«* d#*crto*d. in deterrent 
iheory th* » W f* to h >*e nt «*»** fto th* erim*. 
In our. nuctrer «**, eoth ertoe* end puntoh-, 
h*vy aocrto rated to th* point or au4< 
The rteeeet for thto tecalatory «p4raJ— 
rreeort ahy re*4 arm* control hot been 
* t* t*A* *oi*-to the contmuaiiy im- 
•$ ability. rr*4 or pereoiv**V of a*ch 
oeujitry t* dto*ew) the othetu . . . 

aia/imn* a*»iUr for * first atrilie to 
from aomol oWf«r**K oeeerta. 
to Um* to pvntue th* lechr*«Jot>e*4 o*h 
tor ftcttt* oefena* aWnlftoent LKhno- 
!ic*f advance* have occurrrd wnc* the la*t 
•VSete #d aniitotic mtoetot e*fee** in 
tot* iJOee, We have eefore m the proe 
ad tevaneed **f*neea that can proeki* 
rti<i* *tao<lit^ and atoaa th* ltd on th* 
MiKV, Jafeee Fletcher a D«fewet»« Technee- 
e*y Study use* JOOAt over I*JU)00 Naaav 
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***** ** <*« *t 19*2 r^*ww m* v rmjjy .UftCk fty enly toto. ft* U 

a| ifM rr[c*»nt icctooJtoy. . Tto y to* imu a**AY«k,T>T 



c*to* <* tmri! S«*4f** t*cto*jU ato m. 

to**i m*« tofcfi up Vo » toif anUMA. I rr»j|y 

to* *>( f*r*j>ct« tw* o«e»4*« tow* to«toltt: 
•'In <ft# lAto* tiw# w<*# a© *rto«o* 

C**M I** tooft-p to** MtWlVflK. TdtfAJf to*** 
Af« M«4Upif AffKtoCtMft ***** U|MM% ****** 
•4 fiw jy r*<\c*QU ft*** ftmct* kUJ rc*< bft, 
***** MMMWM 



Alter thk irtnurfc toHi 1 -*. Ketin* 
«*C fr«*« rotor if* nttckftr %*tik**to um»cr 
Wy e4rc\ir**4AIW* i* • nn<M, *>**r^ff, m4 

RtVftuiv, •rfrAJWuMJ**. to* tttfvr.ota? 
Amr*/W tor H Cr««"-fW* MrftU^c&u^ er toe~ 
UcftJiv. 

KVfNsrw. 1 mu*4 tou* At* Mutton. f <r»- 
A**iO*iif**w* nwm to*** In torauv** u * 



*1T™.T 5F "*T j*** °* CI**^*** A«***»C&*» j^, ftal fttft* tttft f*# fMU Af *ur 



*** **•*? d* a *totw ft t kn «, 

****Ai *»* tot* 3CTX*M**S ^ tM fieftt 

pfT kH«r*4pt m4 tto *to**tr**4# eaito*r*4 

*if**tt RMClMr **ftp*r* Aft toft iff 

trrctptor ftttto*** Ttofty. mult*?****** 
******* «4 *4**?w*4aama, kttk>toto«ih 



iy**. Aotoif* a****. TH# r<x** *f 4*Sirt-' 
1* p* *i l* m* A** to*Uc*i. Hwwrf. p*toio* 
ft ***j*si tt u»f«rmuMM « tto w*y* •/ th* 
*•*«, ife**to**** u* la it**** in a mtut*ry 
A*a*k^ty itoi lMf*i*0« ijv* i»r««#«ci» f#<r 
m*«iufift(^ Ami mMm! *q4 imm to 

t^««# (AM ML 



^UTjjj^H^NlIt fi#4toi» tor m* wtttiil 



•top** jWfl«fttto» ftMi *& HMM »^KlMk« 

ftfto im^j d«i»tv*t# ^Wf- 
«Mft*J drfcmt Ht» 4*4 **** UM «h> 

fen**f<^4W T»4*r. t*eh***«y ~ 

p^mc Md «n(ito«wrM miff?* pa to OwuM kv«M«a. W* mu*4 »v^* to 

N»fm t«rra«**4 fkfmwni U» mwm* to ttoi^ <*#*et ««« «U*ttc» 

«tt«4Ato^. rifuni. im$ toctuw^jf «n Ucifc*) mk! »«M*«lt iwetow «m^«m 

Ml S^f fH4{*f htrd««r» *f*1 «*ii«r*r* mm* ftp* Uw fi«vt*4j' ^rvrpciw t^W fiMi* 

»4*mJ,»rti«»i«* wM.kRTMtoAM «f M««ort- to«W iw« th^» to uk**4*f* AM *t 

in* toiO* «ao«|Mw^ for ft miitifcjwrwl/ *«*olt th#*# r^«i %\{h r***t**> 

****** T«4h»y, t*# UN *K«#twH*«4 tl Mow f^r 4*tp Tt#*cu*u m m^iUr **** 

itouoti tow^ti MM** m. 1M*» u lo« 3^6*. *# fm«** «i;*r 

toot iyMff*M m«w: tto^Uto*jhif**A«rtft«*«««rUU««*Uto 

Wc m ftir#«ay jrt * f ft «H>m wnmlr* (m? 9i nmittr w«r.» 

m4 4«cM«k ti«irt ftrv tow^irf t ^trrriiy , 
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Science and Technology Policy: 
The Next Four Years 

BYGEORGE A. KEYWO^TH U \ '~ 



Foan >f*ff ago the Reagan administration, as 
p^n oi a brood recvaUiation of the relationship 
between government ami society* cook a fresn 
took at the rationale and impocu of the iederal gov-' 
rmmcnt's large programs in support of research ami 
development. Certainly, one driving force behind 
iKii revaluation* which continues today, is the sheer 
pervasiveness of science and tcshnoiogy in the mod- 
cm world* The rise of fierce foreign competition in 
both the'world ami forncstic market meana that in- 
jury rises or falls on its technolofkal advantages, 
A quarter century ago, US, industry had few wor- 
ries about competition. The United States dominated 
essentially ail industrial technologies, and bad al- 
ways been a We to develop and introduce them at its 
own pace. Today we must use our tedinok^jcal re- 
sources muck mote aggressively. Technology and 
talent arc virtually our oniy ckar competitive ad* 
vantages ui a world where the dollar may be per- 
manently overvalued, where foreign governments 
are subtilizing capital costs, and where foreign Ubor 
is often an ctfdcr -of -magnitude . cheaper than do- 
mestic labor. Thus, in the second Reagan adm iru*' 
tr ar ioo» we \ntet\d to use our funding of R&Dmost 
effectively to 'guarantee that we continue to retain 
those? two advantages, . 



Getting Value tor Money 

toduatria! technology k the end-product of a mul- 
tiatcp process oi" research, development and applk 
cation. Modern electronic* illustrates the step** . 
which begin with the kind of fundamental research 
done in universities and federal laboratories. In this 
case, one strand of that research was highly theo- 
retical work oo the quantum theory of solids. Sci- 
entists and engineers then applied those basic 
concepts in a device to switch electric* currents; that 
became the transistor,. Finally, the crude early tran- 
sistor was refined into a commercial reality that, in 
turn, became the basis for the industrial explosion 
into mkroorcuits applied to coropurers, automatic 
control, and a whole new worid of consumer elec- 
tronic*. This process emphasises the critical role of 
basic research in the dev etopcacnt cominuunv 

Most industrial nations invest roughly cvrrt par- 
able fractions of their GNP in the broad process of 
R&D. The United States wiU invest some SHO bU- 
lion in R&D next year — more than japan, France, 
West-flfrrmany, and the United Kingdom combined. 
That's roughly 2.7 percent of U.S. GNP— about the 
same as the most amhifious of our competitor*, and 
more than many of them. So in both reian/e and 
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.eductions in funding far 
federal ttxrgy projects enabled ilta 
US. to finance its spectacular 
gtvwdi in bask teseurcJi* 



absolute term* we would appear to be in good shape 
to maintain our trchrKiJogical leadership. 

However* irnprr**ive 4$ iho*c figures are, they may 
mask a serious weakness. The federal government 
supports nearly half uf U.S. R&D— about $55 bil- 
lion — to meet public needs. These include space, 
health, energy, ami, particularly, defense* rejecting 
the post-World War U role of the United States in 
anchoring; the security of the tree world, la fact, -we 
spend far more of our R&D funds than our inter- 
national competitors on objectives other than 
strengthening industry's ability to compete. To me, 
that looms as the central issue in examining the U.S. 
relationship between government and industry, We 
must capture substantia] long-term benefits for our 
industry from the $55 billion in federal R&D that 
can be used so strengthen U.S. competitiveness. 

The key question then becomes: how much does 
that fedcrai R&D contribute to our industrial tech- 
nical strength? To get a hand l e on that* we have to 
look at a little history.' \ ■ ' 

In the decades after World War 41, technology 
spinoffs from federal R&D — particularly in cfc- 
fense— Helped lay the foundation for, some o| today's 
most successful industries, including coifcpijtfcr* and 
commercial jetliners. Thus, industry was sfroogly 
stimulated by and benefited from this federal role. 
But the commercial market for technology has ex* 
paneled tremendously in the past d«ade or so. Today 
industry, not government, is pushing hardest at tech- 
nological frontiers in many areas. For example, gov- 
ernment relies heavily on industry to provide it with 
state-of-the-art electronics of every kind. Similarly, 
the proliferation of commercial firms trying to stake 
out positions in the biotechnology market is trans- 
forming a field dominated by government and uni- 
versities into one with strong industrial leadership. 

My own discussions with industrial leaders con- 
firm that there's been a striking decline in industry's 
dependence on government to stimulate the devel- 
opment of new commercial technology. But at the 
same time (here** been an equally striking increase 
in industry's reliance on two items it can't produce 
foe itself. One is the fundamenral knowledge that 
ultimately drives the process of industrial innova- 
tion — tomorrow's equivalent of the quantum theory 
of solids. The other hs the new technical talenr that 
can use that knowledge to respond to industrial op- 
portunities, So the more that industry has become 
the prime developer of new technology, the more it 



has become dependent on universities. Ironically, the 
ivory cowers are emerging as the bulwarks of in- 
dustrial competuiv enest U> the 1930s. 

The First Four Years 

The Reagan admiiustration took decisive steps dur 
in$ the past four years to adjust the federal role to 
this new reality. With strong bipartisan congres- 
sional cooperation, the administration has beefed up 
support for bask research, focusing particularly on 
engineering and many of the physical science*. We 
have also tried to build an adequate supply of people 
weii- trained in these areas and able to apply the 
results in ^teveJopmcot projects chosen and funded 
by industry. At the same ' time, government has 
moved out of the development of technology that 
industry is far better qualified and motivated to do. 

The most striking example of how the govetruneiir 
can flounder in development has been in energy tech- 
nology. Foe the &Usoo$ of dollars spent on energy 
uevciopmerit iivthe 1970s our biggest return Was a 
lesson in Ecboormc* J A—- the law of supply and de- 
mand as it operates in the marketplace. Those ex- 
pensive federal programs, which never did offset any 
significant amount of imported oil, were launched 
on the premise of M technology, push'* rather than 
"demand pulL" However, they were overtaken by a 
combination of marketplace responses that held 
down oil prices and made; moat alternative sources 
of energy uncompetitive. 

Reductions in funding tor federal energy projects 
enabled the United States to finance its spectacular 
growth in basic research (see the chart on page 48, 
uft). This shift Jn priorities is one of the clearest 
manifestations of the admiriisf ration's science and 
technology policy. Basic research, for the first time 
ever, has dim bed from the smallest fraction of non- 
defense R&D to the largest— from 17 percent to 38 
percent. At the same time, development has dropped 
from the liorV4%p--42 percent — to the smallest, 
at only 2? percent. What we're saying is that basic 
fesearch- is clearly the federal government's respon- 
sibility, while devebpment of new commercial tech- 
nologies is best left to the private sector. Of course, 
that situation t* totally different in defense R&D. 
Because the government is the only customer for 
defense technology, there is no comparable means 
of shifting development funding to the private sector. 
' The pattern of growing support for basic research 
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show* tip across the board. The five largest R&D 
funding agencies— the National Aeronautics and 
Spa^Admimtration, the Department of Defense, 
the Department of Energy, ,the National Science 
Foundation, and the National Institutes of Health — 
have shown strong and consistent growth over the 
past four years {ute the chart above right). Together 
these Agencies account for about 90 percent of all 
federal support for basic research. Moreover, their 
growth follow* either level or declining budgets in 
real terms durinu>the rive previous yeats. That's an 
important turnaround that many observer* have still 
not graspfcd. Overall, the United States will spend 
just W>der $8 billion for basic research m this fiscal 
year, in contrju with fust S5 billion spent in 
J9KL 

Similarly, fUnds for basic s^scarch targeted 
specifically to universities and college* have in- 
creased substantially (see the chart on page SO). 
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These fund* declined consistently from 1 968 to 1979 
and remained steady for the next two years, But since 
1981, that support h*s grown by nearly 30 percent 
in real terras. Vet even though the ixisic research 
budget was expanding dramatically, we had no il- 
lusions about the necessity of spreading those in« 
creases evenly among disciplines, and certainly no 
illusions that we had to make sure that as many 
researchers as possible got their share of it. That 
wasn't how we did science in p**i four years, and it 
won't be in the next four. 

Instead, we fdlowed two general principles in de- 
ciding which projects to fund. We demanded that 
research be the best we could identify, even if that 
meant cutting back or eliminating ongoing projects. 
In light of the abundance of high-quality research 
projects needing support, we would have been der- 
elict m our duty if we allowed limited resources to 
Continued on page SO 
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be siphoned off to anything but she best. We also 
concentrated funding in areas moss likely to benefit 
wxKty, or where we could sense pure seienfrik ex- 
ciseman waiting to be turned loose. 

The strong emphasis by the Rational Science 
,■ Foundation (NSF) on engineering projects and re- 
search tenters reflects this goal. Programs in super- 
computer*, mathematics, and materials research 
Jiave jIso been expanded. Topics of pure scientific 
excitement that may benefit society^ include many 
area* or biology such as neurobiology, which wc feel 
may he most exciting of all; particle physics, because 
u deals with the most fundamental questions im- 
aginable and .utratts some of our brightest young 
people; and >pa*e science, bee J use our exploratory 
tools now allow us to take Riant steps in understand* 
inR the macro environment. At the same time, wc 
cut batk support in areas where research did not 
offer enough intellectual excitement or industrial po- 

i 



ten rial, The cuts in some of the sodaJ sciences were 
jut example. 

The decision to terminate the Isabelk Project at 
Brookhaven National Laboratory on Long Island 
wax another cxampk. Although the Huge particle 
accelerator was years behind schedule, hundreds of 
millions of dollars over budget, and being overtaken 
by progress as other experimental f aolitie*, there was 
a tacit assumption within part of the physics com- 
munity that the project, once started, was guaranteed 
completion. However, the administration asked the 
bigh-tnergy physicists to determine which major fa- 
cilities should receive priority. The recommendation, 
which the community would probably never have 
made without this prod, was to terminate Isabel!* 
to ensure adequate support for more productive fa- 
cilities at Fermi lab outside Chicago, and ar the Stan- 
ford linear Accelerator Laboratory in Palo Alto. 

Five Areas for Improvement 

These considerations will continue to play the dom- 
inant role in science and technology policy in the 
coming frlor years. We will cmphas'uc strong growth 
* for basic research, especially at universities; pro- 
grams to enture more and better- trained technical, 
talent; better cooperation between umvcriitic* and 
industry; strong growth in defense R&D; and clear 
delineation of the ntsponsibiiities for R&D between 
the federal government and the private sector. 

In soite of the changes that we've already made, 
much more remains to be done. I see five major 
concerns characterising federal R&D programs in 
coming years. * 

□ First, government' must help colleges and uni- 
versities attract and retain faculty of the highest qual- 
ity. In simple terms, that means improving the 
campus climate so that ambitious scientists and. en- 
gineers won't feel compelled to take jobs in industry 
jf they want to be competitive in research. An aca- 
demic brain drain is ultimately devastating for uni- 
versities and industry alike, because universities 
simply won't have enough faculty to teach students, 
particularly in the fastest moving areas of science 
* and engineering. And without newly trained talent, 
new industrial technology will dry up. 

Of course, overall support for university research 
has increased. And we've taken important steps' to 
rejuvenate funding for campus instru mentation, im- 
prove access of university researchers to supercom- 
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puters, jnd csr abl i sh the presidential young- 
investigator progrjm w attract' and -MCain new fae- 
ulty in critical disciplines. In addition, after a half- 
year revicw.^i panel chaired by David Packard wUJ 
soon make *e vera I recommendation* for further ac- 
tion to strengthen universities for their ioruj-term job 
of generating knowledge and talent to meet natwoai 
needs, 

n The secondarea of emphasis for government sup- 
port it the generation of basic knowledge, especially 
/ in areas of particular importance to industrial com* 
pctitivcness, the newly emerging biotechnology in- 
dunric* exist today because vi decades of federal 
support for basic research in molecular biology. We 
should make sure that we're investing in comparable 1 4 
kinds of frontier research to fuel Loroonow's new 
technologies. 

For example, we have expjnJcd and redirected 
the biotechnology research within the Department 
of Agriculture, We hope the new program wjli at- 
Irau highly qualified scientists who might no* oth 
erwive be interested in agricultural prob&ms. 

We've also made good pft^rrss iu restoring sup- 
port for basic research within the Department of 
Defense, especially at university. At one time 0OD 
suported much of the best university basic research. 
And DOl) funds were largely responsible for the 
strength of* some of today's major research univers- 
ities, such as CaJtcch and MXT. That productive 
relationship has nocr really recovered from the 
MansficJd Amendment of the late \$&Q% which pre- 
vented DOD from supporting research unless it 
could be directly tied to the defense missKX*' 

We're rebuilding now because America's 
strength— our leverage over the Soviet Onion—- 
comes from the quality of the technology v*^ re* able 
to apply to defense systems. The Defense Depart- 
ment need* both technically trained people and 
broad access to knowledge about science md tech- 
nology that emerge from basic research. The best 
means to asNurc the availability of both is to fund 
'research in universities. 

At the Same time, we place high priority on main- 
taining the open communication of scientific results 
thjt has made our university system the world 
leader. During the past two vears t there has been 
concern in the scientific commumfj over a few in- 
cidents in which the government imposed' restric- 
tion* on scientific papers originating in unclassified 
research pmjecry. In response to those concerns. 
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we're in the final stages ol preparing gunk lines and 
regulations that restate and protect the bask polities 
of fVcc communication. Only classified information 
wii! be restricted, and very little academic research 
is classified. We must distinguish between the trans- 
fer of technology to our alhwancs— a venous, wefi-^/ 
documented problem — atkJ the flow of scientific in- 
formation, which must remain essentially un- 
impeded. 

□ Emphasis number three concerns changes we 
have nude in government's traditional support for 
university research on a nartow, projcct<by-ptojcct 
hasu. Tlvr method, while very successful for prog- 
ress wtthm narrow disciplinary boundaries, is se- 
verely limited in its usefulness to broad areas of 
industrially important topics. 

I'm particularly excited about the new program 
in the National Science foundation to establish 
cross-disciplinary ccntcts fot engineering research. 
There, faculty ftom many different departments can 
work together on industrial problems that none 
could solve on their own. And these centers will 
enable students to receive the kind of practical e* j 
pertcncc in sulving problems |ust not available at 
umversiiirs today, and will allow industry 50 help 
determine which adv ances can most likely be applied 
to commerce, 

Universities arc very enthusiastic about partici- 
pating in this kind of program. In the first round of 
pfopos.ils ror these engineering centers, NSF was 
inundated by 142 proposals from different 



schools, from which up, to 10 will be chosen. Even- 
tually the program will bcexpartckd, but before that 
happens we need to be sure the: initial centers arc 
working well. We must also get a sense of what the 
balance in support should be between such interdis- 
ciplinary centers and traditional programs, 
□ The fourth major responsibility of government if 
to find better ways to stimulate the flow of ideas, 
expertise, and people among the federal laboratories, 
universities, and industry. One-sixth of the nation's 
scientists and engineers are employed in federal lab- 
oratories, which have a combined annual budget of 
some $18 billion. These superb resources arc often 
underutilized. We should find ways to reap substan- 
tial industrial benefit from a federal investment of 
that magnitude. 

A ycapago the White House Science Council rec- 
ommenced that we take better advantage of the tal- 
ent in the labs and bring their missions more in line 
with national needs. In accordance with these rec- 
ommendations, lab directors arc^ now given more 
discretion in using research' funds. Lab missions arc 
also being updated and revised, and the labs arc 
cooperating with universities and industry. 

One practical result is the effort to marry the tech- 
nical expertise of the labs with the needs of the steel 
industry. The national labs will not do the steel com- 
panies' fobs, for them; this program provides abecss 
for a threatened and important domestic industry to , 
existing taxpayer -supported technical resources. The 
Oak Ridge and Argonne National Labs are trying 
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[lit t/.S. space program 
must follow boilt du practical 
and lite visionary jjxitiis: . 



to identify areas where concentrated R&D could 
sigmrkantly improve steclroaking cfrkkoocSs 
□ Fioa%. the firth goal of govcrau»eni is to be more 
rcsposwjve so oppc^umries to tup poet emeffcm* 
tecrmologieSs. For examole, sbt same federal pro- 
gram* that asade rxasibW the b^th ol todays bio- 
technology industry Have negketed generic applied 
research in biopeoceta engineering, despite the ex- 
penditure of bilLons of doltars- This research, which, 
is necessary ro facilitate development of mduatriai 
products, include* ckvcJopmetit of tK«»o<Jynamk 
data and principle* of bio*awng for proom and 
quality control We're in real danger ol iettiag other 
countries assume the industrial load in profitable new 
field* of technology that America** scientist* Have 
done mc*t to establish — and that Ainerieaa taxpay- 
crs have underwritten. 

The Promise ol Spate 

That danger t* certainly « driving rtajton foe our 
determination to create improved opportunities for 
commercial activities in space. Under the umbrella 
of the National Space Strategy, signed by the pre* 
idem last August, we're encouraging the develop- 
*mem of private-sector launch services and other 
«pace\feated industry. Now that the space-shuttle 
fleet tt almost fully operational *,nd cost-effective, 
we must expand on our advanced space technologies 
by brining in the special perspectives and market- 
oriented motivation of the private sectoe. 

We hope scion to establish full-coat pricing foe 
shuttle launch services. We expect these prices to be 
competitive for the kinds of highly sophisticated ser- 
vices that the shuttle can provide. At the same time, 
that price schedule should a! low room for companies 
producing expendable launch vehicle* to maneuver, 
and we certainly expect them to provide alternatives 
to both the shuttle and the Europeans' expendable 
Ariane system. 

The U.S. space program is confronting two 
paths— the practical and the visionary. My firm 
opinion ts that we have to follow both paths ag- 
gressively, Only by continuing to push at the bound- 
aries of the va«t space frontier will we be able to 
assure our world leadership in the more practical 
*pace lechnoJogic*. We must also provide opportun- 
ities for the private sector to use its vision and crea- 
tivity in addressing the enormous challenge in space. 
Accordingly, we're working to give federal agencies 



other than NASA responsibiliry for comnwrcia&aing 
space activities* We irusod to reserve NASA for what 
k docs best— research and ckrveiopment— >a«d to 
generate far greater involvement ol the private sector 
in what tt.doe* b**t~~ serving commerciai need*. 

Our manned and unmanned space programs have 
been remarkably successful, and we need to maintain 
both, thrusts. The repair in space of the Solar Max 
s^ciiire and the retrieval of two lame communica- 
tion* satellites last year .reminded us that the brains 
"and dexterity of people can be crucial in space, even 
though automated equipment is adequate for many 
routine operation*. Of course, one of the glories of 
the U.S. space program ts its succcm injong-drstance 
unrnanned missions. We would be foolish not to take 
advantage of our capabilities in robotics, advanced 
communications, and computers as we plan for new 
commerciai ventures. Thus, one of the challenging 
tasks in designing the space station now being 
funded is to decide which objectives should be met 
by human*. Industrial participation in the early plan- 
ning stages foe the station Will ensure that it will 
serve industry's needs. 

Challenge foe the Future * 

The progress over the past four, years has shown 
that we can harncs* bask research to achieve societal 
goals. But my continuing concern is that we can do 
more, and that our piecemeal approach fails to cap- 
ture truly the potential that a $55 billion federal 
R&D program holds our. We want to sec a better 
^balance in f ederal R ScD spenchn^bctyy^^ 
mtsswTTrc^uiremcn^ anoTfre strong science and 
texmx^k^neetSfd to support American technolog- 
ical leadership. 

1 believe that the science community, the univers- 
ities, the administration, and Congress can make 
great progress In strengthening science and techno!' 
ogy in coming years. Perhaps more than at any rime 
in the recent past, we have a firm sense of our na~ t 
tional need* and of the actions we have to take to 
build a base foe long-term growth and prospcrfty. 



f;FU*{.t A KhyWUKHi n it u**<f to l*TCi«k*t 

Xt**m ^ Mid tuf tV (he WkrK tkm*e (Ufkf Si*mr#>J 77**. 

*fU>X(4 W ft piMiW **n*>« of a »/**f* jr**w to the C*»»rW fa* *Sv 
AJ**HKtmt*t (If ****** W'*t**t- 



o 

ERIC 



BEST COPY AVAILABLE 

48 



45 



m 



Mr. Fuqua. Mr. Sensenbrenner. 
Mr. Sensenbuknn^ Thank you. 

I have been leading the charge in support of the integrity of the 
i peer review process and the siting of various scientific facilities and 
where the Federal Government finances those facilities, and oppos- 
ing very rigorously the proposals to bypass the peer reyiew process, 
to build facilities at Columbia University in New York and Catho- 
* lie University here in the District of Columbia. 

I know you have sent me a letter supporting my efforts on behalf 
of those two pork barrel projects and I will read an article in the 
November 26, 1984, edition of C&E magazine vyhich quotes you as 
follows. I will read the pertinent part in its entire light. 

The magazine says on charges that Representative Don Fuqua, 
Democrat of Florida, sidestepped the peer review process in secur- 
ing for Florida State University a supercomputer funded by the De- 
partment of Energy, you were quoted as follows: 

I think Don Fuqua has been erroneously maligned, There has been blatant pork 
and that came through universities that went to lobbying organizations in Washing- 
ton and tried to literally play the policy. That is sheer unadulterated pork. 

Don talked to me about the supercomputer opportunity in Florida. l\e was inter- 
ested in it. It waa spontaneous in Florida and from the very beginning his argument 
to me was, "Gee, I want nothing but quality in my State and I would appreciate 
your technical judgment as to the quality of that project." He was uaing me for my 
honest opinion, whether thia was a first-class facility. First of all, I said I woulri^give 
him my opinion. 

Second, I gave him my opinion. I said thef have a very good and very promising 
i computer-science capability. What they have in mind is very much what we are 
trying to do in stimulating supercomputers and I yfill continue to give my objective 
views on it. I did all the way along. There was no pork; It bore no resemblance to 
what was being done by the lobbying process. There was very careful comparison to 
other opportunities and other agencies. 

I have two questions for you, given the fact that the Department 
of Energy kept on urging me to pick a fight with my goixi friend 
and able chairman, Mr. Fuqua, ou£ of this subject and that, the 
DOE did think this was a pork barrel project sidestepping the peer 
review process, what is the administration's policy ^oto the peer 
review process and legislative attempts to sidestep it, and the ~ 
second question I have, given your, quote which I have read in its 
entirety, is what you are telling us in this magazine is that <if a uni- 
versity hires a lobbying firm, that is pork, but if they are repre- . 
sented by you first, it isn't.y 

Dr. Keyworth, That is a very interesting interpretation. 

First, I must say that I support peer review as a mechanism 
more today than I did when I was on the other side of the fence as 
a working scientist. It works. It is effective, and I think it is entire- 
ly the best we can do in our system of government, and I think 
that is superb. It -works. It has led to excellence, I must also say in 
spite oOa few twists of yours, your efforts in supporting this have 
been absolutely essential and I believe they have been important 
in raising the level of public concern that we have seen expressed 
in these two examples. 

You began bynising the word "integrity" in Science. The reason I 
answered C&E news in the way I did, I wanted to preserve my in- 
tegrity, because it happens to be true. I don't believe I ever said 
thaHs.was "used." 
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We were beginning an initiative to try to support a stronger sci- 
ence base in this country in supercomputers. 

It was new and different and whenever we are starting new 
areas of science, not just biotechnology, but the science of super- 
computers, we have to make it exactly clear what our basic objec- 
tive is, and then the scientific response. 

At the outset, it is occurring in many of the new areas of engi- 
neering. 

In tins particular case, I talked to dozens of university presidents 
around the country. They came to me, and I said we* would be very 
' encouraging of your university trying to use your best talent to 
cogie up with new proposals. 

X didn't hear first of the proposal from the chairman but through 
the scientific channels of communication that we maintain. There 
was no aura to the best of my knowledge at any point in the Flori- 
da State project of pork. Excellence wast the criteria. As for as the 
DOE responses, in my many years of experience with the Depart- 
ment of Enenjy, 17-plus years, 20-plus years, in fact, counting grad- 
uate school, I have been astonished at one thing and that is, it is 
far more dominated by the mentality of the legjgj profession* I do 
not mean to make a tax on the lega^profession. 

Policy at the Department of Energy is far more dominated, by 
why we cannot do things under ma law than it is how we can ac- 
commodate 'the spirit and the letter of the law and move forward. 

I think the Department of Energy has found many, many im- 
pedimentdsto resist change in i&ience, in supercomputers, in this 
particular pfoject, as well as i^/'the way we use better our national 
laboratories, the Department c)f Energy and I don't mean the policy 
apparatus but the bureaucracy of the Department of Energy has 
made it in many ways difficult for us to best use the Federal lab- 
oratories. This was an exception. It was not pork to the best of my 
knowledge. 

Mr, Sensenbrjcnner. I $6n't think you answered my question, 
Dr. Keyworth. What concerns me is that the administration is now 
singing out of one hymn book and it is very hard for us on the 
other end of Pennsylvania Avenue to find out what administration 
policy is, if there is a Tower of Babel going on in the White House 
and the DOE, particularly those of us who are on the Republican 
side of the aisle and who are supposedly supposed to carry forth 
the administration's viewpoint. 

One of the conclusions that was reached in the C&E news article 
is that your office does have poor communications with Congress 
and this is one very good example of that, when one part pi the 
administration is telling me to pick a fight with my chairman, 
whom I respect quite greatly, and the other part is* my administra- 
tion is quoted as saying what I jflst quoted, and I would hope 
during the second Keagan administration th^ communications on 
this particular subject would be better than the first because it 
puts us Republicans in a potentially embarrassing position, and I 
am speaking as one who opposed the siting of the accelerator in Il- 
linois which is in my region of the country because the peer review 
process urged that that be sited in Virginia, and I told ray own uni- 
versity people and the representatives of my own region, that peer 
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review said it should be in Virginia, and that is where my vote will 
be and it was. 

Either you got to be for the peer review process 100 or 0 percent, 
and I hope as 1 these questions com^ up the administration will 
make its decision rather than having exceptions that might be 
based on factors other than peer review. - 

Thank you, Mr. Chairman. 

Dr. Keyworth. I acknowledge the failure in communication, and .... 
for that I apologize. • ' * » 

I will maintain, however, that the Florida State facility clearly 



your actions in the past and hopefully your actions in the future in 
maintaining excellence as the priority, and I will make sure that 
these failures of communication do not occur from my side. 
Mr. Fuqua. Mr. Ritter. Do you have any questions? 
Mr. Hitter. There has been a lot of talk about how to further 
• link the Federal R&D product with the needs of the American in- 
dustry and the need to foster industrial competitiveness worldwide, 
and some small steps have been taken in that direction, by you and 
by people associated with you. 

On the other hand, there is countertalk within the scientific com- 
munity, that this kind of effort would distort the freedom and the 
essential objective thrust of science and basic research. 

Could you comment on that, in view of perhaps a $52 billion Jap- 
anese investment in a place called Tsukuba which is driven by in- 
dustries needs? * 

Dr. Keyworth. Few people have been more effective than you 
yourself in trying to narrow the gap between science and the appli- 
cation to technology. 

, You are asking a very fundamental question, because in the last 
25 years, the course of advance in American science has been to 
^isolate the pursuit of science from the application of science. 

Now what we are proposing to do is to say that we are engaged 
fn such intense economic competition, trade competition, that we 
are proposing to do, in a much more modified way what we did in 
the Second World War, and couple technology to, at that time, our 
military engine. We can't afford the luxury of growth in science. 
People resist change. v 

The scientific community is offering some resistance, although 
their common sense shows that we have to do this. I do not think 
American leadership in science is threatened at all. In fact, where I 
see the strongest links between industry and university, Carnegie 
Mellon, for example, Lehigh, RPI, Stanford, MIT, I see nothing but 
improvement in their standard of excellence. ; 

If you wish, broadening the environment simply provides a great- 
er intellectual challenge. So, yes, there will be some resistance 
- from science but the country as a whole will benefit and the scien- 
tific community is beginning to realize that there will be benefits 
for them, too. 

Mr, Ritter. Thank you. It would seem to me that what we have 
established in the massive committment of the Federal Govern- 
ment to basic research, science research and development, all of 
these categories, is that we have linked the R&D community in 
with a Federal economy, and I guess my concern is, whereas that is 
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essentia] in certain areas, is it possible to moderate that system, 
modify it somewhat,, so that the concerns of industrial competitive- 
ness which are so paramount in the minds of our competitor na- 
tions who are actually spending far less on R&D than we are, that 
those concerns get into the process * 

* How do we do mdre of this without encouraging a reaction 
within the community that feels defensive about this kind of situa- 
tion? How do we build the bridges where we prioritize or defedera- 
lize the overall scientific establishment in this country? 

Dr. Keyworth. Patiently and with good judgment, but what we 
are focusing upon here is a change in the attitude of Government. 
Over the last z5 year? in the development of American science, the 
Government has played the dominant partner, the tough father, 
and the scientists have been the willing children. 

What we are hioving to is a change where government and in- • 
dustry, the user of technology and the primary employer of the 
talent coming out of the university process, as well as the universi- 
ties, are going to be much more equal partners, is going to repre- 
sent a much more equal arrangement. 

In other words, I think government, and that means the entire 
process, has got to learn to accept a somewhat more passive role 
than it has in the past, and that is a tough change to wreak, but I 
also believe^hat the spirit of competition that is rising in America 
is forcing us\p do this. * ^ 

it is being Accepted and I wouldn't worry about the attitudes in 
the scientific community. 

The scientific spokesman in Washington are very different than 
the 350,000 scientists ana many times that number of engineers in 
the country. 

Mr. Ritter. Thank you, Mr. Chairman. <- 

Mr. Fuqua. Mr. Volkmer. 

Mr. Volkmer. Dr. Keyworth, as you point out the amount that is 
for the research and civilian sector, approximately $20 billion civil- 
ian R&D, does that lead me to believe that $40 billion is' for defense 
R&D? 

Dr. Keywokth. That is correct. 

Mr. Volkmer. There has been basically a freeze in the civilian 
R&D. What is the circumstance regarding defense R&D? 

Dr. Keyworth. Defense R&D has been^again increased very dras- 
tically) The President and Secretary Wfeinherger have made it very 
clear that the priority for defenseSft^drawfi by the Soviet Union s 
own steps, not by our own, &nd the) President has chosen to keep 
that at the highest priority, and separate* from the freeze on most 
domestic budgets. " 7 

I support that. ' 

Mr. Volkmer. Give me a percentage increase in defense R&D of 
1986 over 1985? 

' Dr. Keyworth. Approximately 20.percent. 
^Mr. Volkmer. I am not going to get into the policy decisions at 
this time. # 

< v x One question we have, and we are trying to address on this com- 
mittee through the Science Policy Study that is ongoing, whether 
the United States can or should continue its efforts to maintain sci- 
entific preeminence in all fields of science. 
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Reviewing your testimony , it* seems to indicate that we should 
not. Do you agree with ray conclusion as to your statement? ^ 

Dr. Key worth, Not at alL What I am saying is that in scienbe, 
as contrasted to research and development, I believe that America 

* should aspire to^Ieadership in all those areas where the promise is 

• high, and I would^cept nothing 4ess than U.S. leadership in those 
areas. ' * 

I certainly believe that there are areas— for example, there may 
be areas of energy research, where the economic needs and time 
scales in other countries are different from our' own, and I believe 
that it is to be expected, and we should accept the fact that other 
countries may accelerate those just as countries like Japan have 
different requirements for transportation, and therefore, transpor- 
tation technologies may very well exceed our own. 

In the basic sciences, 1 believe we should accept, and for that 
matter, we can afford to accept nothing less than being the best. 

Mr. Volkmee. My last question, as I view the administration's 
budget proposal for the N1H, 'it appears to me that there is only 
about 5,000 competing research grants. It is my understanding that 
the congressional intent is to fund 6,500 of those research grants. 

Can you explain the reasoning behind that? 

Dr. Keywokth. One year ago, we would not have used the word 
"only" in referring to 5,000 grants. Last year, the Congress chose to 
raise the grants up to 6,500. With the present austerity, we are pro- 
posing to take that enormousjmcrease of last year and distribute it 
over 2 years; and in essen<5v^e are also concerned about some- 
thing other than austerity, so-called roller-coaster funding in sci- 
ence. 

ire proposing, if we can distribute that huge increase over 
1985*-Sftd 1986, that we will be able to maintain a stronger overall 
J>ase in the biological sciences, that we will be able to do a better 
of attracting top young people into a field that appears to be 
tain ably strong instead of suffering from roller-coaster funding. 
Mr. Volkmer. Philosophically, it appears that the administration 
believes that a 20-percent increase in defense R&D, in order to do 
research and development into weapons systems, is much more im- 
portant than research and development into making sure we have 
a strong economic basis through new technologies, and also into 
the biological fields. 

I come to that conclusion, because ^of the 20-percent increase in 
one and a flat zero in the other. Is that a valid conclusion? 

Dr. Keyworth. First of all, in my own opinion, there is no ques- 
tion that Government's No, 1 responsibility is to defend it^ people 
Life is more important than quality of life, but most of the defense 
R&D budget is development of new^efensive weapons, not re- 
search, and when we, look at the Nation's overall science base in 
order to compete effectively in the future, it is, not $60 billion. 

It is, if you wish, the basic end of the line that we call our na- 
tional technology base, and that is what I am trying to focus upon 
here today. , 
Mr. Fuqua. Mr. Roe. 
Mr. Roe. Thank you, Mr. Chairman. 

I want to compliment you, Doctor, on a masochist's statement. I 
see two things, the first, the clarion call of concern, and the second 
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is that we meet the administration's -call of austerity and get the 
job done. 

For example, I comment from your statement on page 6: 

Mr. Chairman, we are challenged this year to balance two dominant priorities. 
r One isvto permit investment in our future by reducing Federal spending. The other 
is to assure a strong national science and technology haae. 

On page 13: 

The biological sciences kand on a brink of understanding that I can only liken to 
the brink that Einstein saw for phytic* in 1005. So it is fair to ask if we are develop- 
ing the science base we need to reap the benefits that we foresee. Or will we, by 
remaining captive to past successes and hamstrung by a system of research support 
inadequately suited to the opportunities ahead, deny our people the advances in 
medicine and in new industries that others will capture by moving boldly ahead? 

Mr, Chairman, let me quickly summarize the points I have tried to make here 
this morning. Our proceedings are dominated by a need foe austerity, and we have 
responded to that need. Because of strong administration and Congressional, support 
over recent years, the programs for 1986 will enable American science to stay at the 
forefront. 

* Pfaise be the Lord for the Science and Technology Committee, 
because that is who fought the battle on the floor in the first place. 
We are coasting along a little bit. I am hot criticizing the adminis- 
- tration on that. , 

Ybu sneak of roHerKioastei^firiancihg, which concerns us, and 
¥ about policy, and what is coming out in your testimony, is budget 
policy. We speak specifically qf quantity and quality of Research, 
. you made that point over and oWn again, and it puzzles me a little 
bit when we talk of the concermof funding, the concern of quality 
and quantity, what should take priority, and it doesn't speak to the 
issue in any great depth here. 

What are our policies gQing to be, if we have to be austere and 
cut back? Where would you put the emphasis on quantity and qual- 
ity? 

Dr. Keyworth. One thing I can't let by, there is an implication 
which does not come from a correct perspective of the last 4 years, 
that the administration has come to the Congress with cuts in sci- 
ence, and the House Science and Technology Committee has re- 
stored them. That is false.- / 
j We have ctome with very strong increases in/basic research for 4 
years, and I believe that they have been met by bipartisan support. 

W[r. Roe. I think the administration working witn this committed 
has set that surplus at the moment. 

Dr. Keyy^orth, Right; I think it is important for us to realize, 
right now, we are strengthened, we have hatd 4 years of increase, 
and what that means tg a working scientist or a manager of sci- 
ence is the fact he is still putting into place some significant 
change. 

And I am acknowledging, and I have worked with many of the 
agency departments and talked to a lot of people performing the 
work, with a year of no cuts but little growth, we believe some 
careful management decisions can be made xhat may actually be 
strengthening in themselves. 1 \ 

I am worried about the future. You ask, now do we determine 
quality? By judgment, and b^judgment in setting priorities. There 
is no other way, I am raising numerous examples, the Supercon- 
ducting Super Collider and others. \ s 

. \ 

54 



And i emphasized the biological/ scie rices/ ^nd I cannot even dis- 
tinguish because all the biological sciences fre comparable. Per- 
haps neurobiology would be at the forefront in my own judgment 
"All of the5^4tave got to be pushed. We cannot allow pork to come 
into the process. y > 

We have to make judgments, pick the best and allocate resources 
effectively; - , *\ 

Mr. Roe. What we are pimply Baying is 'OK, we hav^ momentum 
npw for 1986. We got to look beyond that, which you manifest^ your 
concern an<£ during this 1986, 1985-S6 year, we should be able to 
evaluate what ws are doing, where we riregoing across the board, 
and vphat we are going to do. 

' If it takes^more resources, we should deal with that. Is that what 
you are saying/ basically? £ t 



' Dr. Kkywoeth. Exactly, A 

Mr. Fuqua. Mr. Glickman. ,-. 
V Mr. Glickman. I have a couple of questions, and one has to do 
with the Soviet-United States exchanges* What do you intend to do 
this year , with respect to following up on scientific exchanges . be- 
tween fhe United States and the Soviet Union? How are you going 
, to pursue thosp? * , 

Dr. Key worth. That . i& upHx> the Soviet Union in large measure. 
> The President has told the Soviets that we might be interested in 
pursuing opportunities to collaborate in space, and we are waiting 
for a response from the Soviets on the already outstanding question 
- of a -rescue satellite. 

s We have got to realize that conduct, cooperation in science and 
technology is ^n<rt/*separate from our overall relations with the 
Soviet Union/which sincfe Poland, Afghanistan, have been at a low 
level If we look ^forward to science and technology cooperation, we 
might look to theVoriduct at the Geneva arras control talks. , 

Mr. Glickmax; There is total linkage between United States- 
Soviet scientific exchanges and what happens in aims control? 

Dr. Keyworth. Not total linkage. There is close linkage/ and if 
we look back, since the Second World War, you will see the ups 
and downs, S&T cooperation corresponding to our hi^hs and tows 
in foreign policies. ' ; " N - 

t Mr. Glickman. We Itave continuing agreements, and some have 
be^n allowed to lapse, and at this stage, I would encourage you to 
v consider those with an open mind as they come up. I was in the 
Soviet Union and in some areas like in housing, medical-related 
issues; {he benefits of mankind in general may outweigh linkage 
with specific arms control agreements, particularly if there is 
mutual benefit, like in cancer research. 

And so, I just would hope Chat you keep an open mind. 

Dr. Ks y worth. We study these carefully. They are important. I 
am not sure I would want to have a terribly open mind about deal- 
ing with a country that is inherently adversariaf in its form of gov- 
ernment. I would want to keep a sharp mind. 
- Mr. Glickman. I am not going to play a rhetorical game with 
you, but there may be some agreements there that may benefit us 
as well cis-^ie Soviet Union, and I would hate to see us shoot our- 
. selves in the foot because of other reasons. 
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Kind of unrelated to what you are talking about, have you been 
asked to make a determination how a flattened income tax would 
affect scientific expenditures in this country? 

Dr. Kkywort^I have talked to a few people, not so much about 

* the flat income tax to citizens, but how the lack of R&D incentives 
or nature of R&D incentives to industry would influence it. 

And what I have done in turn is try to talk to R&D leaders in 
American industry, and the response is not one of great concern. 
. What they look at is whether the tax is disadvantageous to the pro- 
ductive sector of our economy or to the consumption sector of* our, 
econofny. ~ V 

That is the fundamental ball that they keep their eye on. The 
various schemes for flat taxes represent a 

Mr. Glickman, You have not made any studies on the R&D cred- 
its, investment tax credit would affect* the expenditure of funds on 
. scientific exchanges in this country. 

Dr. Keyworthl It took us 3 years before we could begin to really 
have, data to understand what the accelerated depreciation, for ex- 
ample, introduced in 1981, did for R&D, and we are now beginning 
to see that clearly. 

Mr. G Hickman. Two more things. 

1 compliment you on the aeronautics budget. I think that you 
have recommended numbers that I think the committee can live 
with, and I appreciate the fact that the Administration has accept- 
ed the fact there is a real scientific role in preserving the basic and 
some other kind oi research in aeronautics issues. 

Thank you, Mr. Chairman. 

Mr. Fuqua. Dr. Slaughter. 

Mr. Slaughter. What are the prospects of moving forward on 
the continuous electron beam accelerator in Newport News, VA? 

Dr. Kkyworth. Very few projects have received as extensive and 
critical scientific peer review as this project has. I believe if the 
United States is to maintain leadership in an extremely infportant 
field that is today thoroughly Revitalized, nuclear physics, we must 
move ahead on this facility as exploring the options for relativistic 
ions at the Brookhaven project. 

From my vantage point, no major facility has a priority ♦greater 
than the CEBAF should. We have introduced it. It is in this budget, 
in spite of our desire to constrain new starts, and I feel, I feel we 
should get on with the task, 4 and I think the prospects are very 
high^ and I ask for you all to carefully examine the importance of 
this project, and to try to filter the extreme noise within the scien- 
9 tific community that around this project are an awful lot of have- 
nots. . * ' 

Mr. Fuqua. Mr. Boehlert. 

Mr. Bokhuskt. Dr. Keyworth, is there any conscious effort within 
the administration to' encourage in a bland way the commercializa- 
tion of the technological breakthroughs anticipated from a heavy 
R&D into SDI? 

Dr. kkyworth. Very much so, and that is something we are very 
much involved in right now. We are trying, for example, to carry 

• out more and more of the research in SDI as it begins to take 
shape in firms that'are different than the traditional defense con- 
tracts. We are trying to introduce, for one thing, an element of 
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speed here. This ig a research project, and we are trying to draw 
upon entrepreneural firms. We are trying to draw upon other' sec- 
tors of our industry than the traditional aerospace. We are trying 
to get universities linked with industries in trying to pursue some 
of the fundamental research that underlies this. 

So I think that it is and will continue to take on the nature of 
the Apollo ^project in these years in terms of post-Sputnik years, in 
terms of fueling our engine. I think we have an ^exciting plan here. 

Mr. Bo£h^£rt. Would you have your staff get me more informa- 
tics on that question? ■ * 

Dr. Key worth. Certainly. 

Mr. Boehlert. Second, on the student loan programs in this 
budget for fiscal year 1986 as proposed, are you concerned that a 
lessening of the commitment on the part of the Federal Govern- 
ment for these various student loan programs for the scientists and 
engineers, that we *need to maintain opr preeminent position, in 
technology? 

Dr. Keyworth. Not af all. I do not think that is a concern. What 
we have done, of coursp, is to elevate the threshold for qualification 
for these student loans. We see no sign, and I have talked to a 
large number of university presidents, that this will occur. 

Instead" I think we ^ are seeing something else Which I think is 
even more important to our society. We are seeing parents go back 
and accept educating their children as a truly fundamental respon- 
sibility. 1 think that is healthy, and I think it is bringing us togeth- 
er and allowing us to become a more competitive society as we 
move in this direction. 

Mr. Boehlert. You can say that in view of the fact that .schools 
like Yale are nop charging $15,000 a year for tuition, room, and 
board, and the average American family is probably making just 
over that figure? 

Dr. Keyworth. You know actually, Mr. Boehlert, I think that is 
really in essence better testimony to why we should maintain the 
President's steps in 1981 for tax indexing than any other. I grad- 
uated from Yale, and just last year I took froravmy alumni maga- 
zine the tuition at that point, which is about $14,s00 and divided it 
by the inflation that had occurred since I was axi^ undergraduate, 
and do you know that it was almost exactly the same sum. The 
reason it has become somewhat more difficult for parents to accom- 
modate is simply because people have moved into higher income 
brackets; $15,000 is a lot of money for tuition, no question, and for 
families whose income is $15,000, there is no question whether they 
will qualify for student loans. 

But when they are two and more times that, that is another 
question. What we are sa^iug^^iat people should target and save 
in order J,o support their kids in college^ 

Mr. Boehlert. Excuse the observation, but I don't think that is 
the real world. 

One further question. What is the status of this computer cen- 
ter's initiative that we established in last year's NSF authoriza- 
tion? 

Dr. Keyworth. One last comment. It may not be the real world, 
but I think university presidents speak more to the real world than 
we do, and I have talked to large numbers of university presidents, 
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and they certainly are not worried about being able ,to draw the 
best talent into science and engineering. I think that is the real 
world. , 

Now, as far as the supercomputer initiative we ar^ continuing 
strong thrusts in many different agencies, the National Science 
, Foundation will be certainly continuing their efforts to broaden 
access and to build a stronger science base. The increase is approxi- 
mately $4 million, as I recollect, in the Department of Energy, we 
will be continuing strong programs. 

The Department of Defense, with probably the broadest program 
from most fundamentals and .artificial intelligence all the way out 
to fundamental mathematics, here we will be also continuing. It is 
probably a slower growth rate than would have occurred in zero- 
deficit times, but I think it is a very healthy growth rate. 

Mr. Bokhlekt. Thank you. 

Thank you, Mr. Chairman. 

Mr. Fuqua. Mr. Nelson. 

Mr. Nelson. Thank vou, Mr. Chairman. 

Good morning, Dr. Keyworth. 

Originally it was thought that the administration would put in 
an item for the space station of $280 million in* this budget, and it 
is an item of $230 million up from $150 million in this present 
fiscal year. 

^ Does that presuppose that we are going to see, a stretch-out of the 
'planning, design and construction of the space station so that we 
are not going to be able to hit our target for 1992? 

Dr. Keywoeth, I think it dcfes represent a delay in itself of about 
6 months, but I think the positive thing to us and to many people, I 
believe, is that we are now beginning to see what has long been 
missing which is a clearer and clearer definition of exactly what 
role a space station will play, what the space station will he. I 
think we can move from a perspective a few years ago, as sort of a 
motel in the sky, into now a promising opportunity for research, 
for development and for new space opportunities. > 

I think this delay of 6 months is healthy, and I think by the time 
we get to 1992, it will very much be lost in the backward perspec- 
tive. 

Mr. Nelson. Thank you. 

Let me ask you this. There has been some talk about a so-called 
science czar which i# a Cabinetrlevel position. Do you all have any- 
thing in the works on that? 
1 ^ Dr. Keyworth. No; as you probably know, the President's Com- 
^^lission on Industrial Competitiveness has proposed formation of a 
Department of Science and Technology to encompasg most of the 
nondefense R&D activities. That, in a sense, could be the science 
czar, 

Myself, I found it difficult to understand a lot of questions about 
having a science czar, other than, one who has line control as a de- 
partment head does, because I certainly haven't found any difficul- 
ty in the last few years that I have been here in achieving the 
President's strong support for this area and for our proposals, so I 
think direction snould be focused on the question of linking line 
management with policy development, not so much whether the 
czar status is <in large letters or small letters. 
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Thank you, Mr. Chairman. 
Mr. Fuqua. Thank you. Mr. Liyan. 
Mr. Lujan. Thank you, Mr. Chairman. 3 

I think you have done a marvelous job in the funding and pro- 
moting of science within the administration. These last years that 
you have been there certainly have shown yqjir^dedication to it. 

You have said in an article that, technology and talent are the 
two competitive advantages that we have over the rest of the 
world, and following up a little bit on Bill's question on the Depart* 
ment of Science and .Technology, you are a member of the Presi- 
dent's Committee on Competitiveness, and that group did recom- 
mend a Department of Science and Technology, is that correct? 

Dr. Kkywohth. Yes; they did. 

Mr. Lujan. Are you saying that probably nothing will happen? 

Dr. Kkywobth. No; I am certainly pot The decision so far by our 
administration has been at a time when we are trying to spend our 
efforts- to work on controlling a devastatingly growing deficit is not 
the time to be coming up here with a proposal on Department of 
Science and Technology. Let's wait until we are over this hurdle, 
and then let's talk about it and we are doing exactly that, talking, 
now. 

The Commission just reported to the 'President 2 weeks ago, and 
we simply hfrve not had time to relfcy evaluate the pluses and min- 
uses. It is rather complicated. 

Mr. Lujan. I have two other quick questions. One of the things 
v we discussed before that I am troubled with is the question of 
energy. We certainly have a surplus of electrical energy right now, 
but as we look down into the 1990% that is going to disappear, and 
we have got to start thinking of ways to me$t that need. 

Let me justfeind of tell you the things that run through ray 
mind. We can nit continue these terribly expensive nuclear power- 
plants. It looks Wke we are going in the same direction with fusion, 
that we are just looking at large, large plants. * ' 

It seems 1 to me like we are not really, doing anything past the 
time when we finish the ones that are now in process, and when 
we are through building all of those, we are just going to be sitting 
there with our arms folded and say, "Well, what do we do from 
now on?" It seems to me that we ought to start looking at that 
4 problem now. 

Can ydu give us some insight into that? 

Dr. Key worth. Yes, we are most certainly looking at* this daily 
right now. 

I think we are seeing a change in *our overall-perspective. If you 
look back a few years ago, the principal Government role in energy 
development 10 years ago was to emphasize the long-term opportu- 
nities. Fusion, breeder technology, for example, today we are look- 
ing at a different challenge. That one too, but we are looking at a 
near-term challenge. 

With the kind of economic growth that the economists I prefer to 
read are proposing for the next decade, clearly we are going to face 
a time sooner than 10 years from now when we are going to need 
to expand our electrical generating capacities The utilities are ac- 
cepting the fact that they are going to nave to use turbines. 
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Mr. Lujan. I was thinking of small things. 
N Dr> ^eyworth. I will come to that. The utilities are accepting 
the fact that they are going to have to use, turbines, and I think 
that is deplorable because it is so terribly inefficient and expensive. 

I think it is clear we have two options in the near term, coal and 
nuclear. What we are doing and have been doing for the last year 
is to work with utilities and nuclear energy to see if we can't find a 
way of allowing the utilities to order a nuclear powerplant, say, by 
the end of this decade, and that means making smaller plants, 
higher quality, best of technology incorporated, and it means 
streamlining and making more rational the regulatory process. 

We have some work before us. I think the utilities are ready- I 
also think, incidentally, they have introduced an example that 
anyone who has not looked at it I think might do so. It was very 
valuable to me. INPO, the Institute forNuclear Power Operation, a 
step that the utilities took following the Three Mile Island inch 
dent, to simply elevate the quality of nuclear, plant operation in 
America, it is one of the most outstanding efforts I have ever seen 
in my life. It is absolutely superb. It is a mechanism for self regula- 
tion. t 

Now, as far as fusion goes, affd I believe that model can be car- 
ried over and I believe they are pushing, in fusion we have reached 
a stalemate. It is very difficult to justify a $2 billion experiment if 
it is just the next step along a long line of fusion developments. 

On the other hand, there are some very interesting opportunities 
to explor^smaller fusion device concepts focusing upon high densi- 
ty and upon getting burn to the extent that we have the so-called 
ash or alpha particles disturbing the plasma. And I think it is time 
to take a careful new look. I think we had the wrong kind of mo- , 
mentum in the program, and I think we are taking a careful look 
in terms of the science and new experimental facility options. 

Mrr»LujAN. Thank ybu very much. 

Mr. Fuqua. Thank ybu. Mr. Monson. 

Mr. Monson. Thank you, Mr. Chairman. \ . 

•Dr. Keyworth, many States, at least my own in Utah has a simi- 
lar position within the State government of a science adviser to 
yourself in the Federal Government. I am just wondering how 
these entities relate to each other, your entity and those entities 
with States that have similar positions, and if we do proceed in 
terms of centralizing that, you spoke of how you would see that re- 
. lafionship continuing to develop. 
' Dr. Keyworth. That is an interesting question and one that is 
certainly in a state of change. When I first came here 4 years ago, 
there was a formal mechanism that was used to deal with people in 
my position in States as well as others involved throughout the 
State in advisement of science and technology. It' is primarily com- 
. munication exchange, literally written words. 

As the country has become more and more competitive in the 
last few years, I find that I . simply know more and more people in 
each and every State who are working exactly the same problems 
t that we are, especially the problem of how to couple better indus- 
try with universities and how to bring advances in technology into „ 
their own State for literally new jobs. 
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And I find that we have a good hut informal link with many 
States in the Union, probably half the States, and I thiak it is 
working very well. But I susgect that I could come here'riext year 
and raise that number half to probably 85 percent because I think 
it is moving at that rate. I think it is very exciting, and the way it 
occurs in a somewhat spontaneous fashion is exciting. 

Mr. Monson. Are you saying that there is' some duplication that 
exists right now between the. Federal Government and State gov- 
ernments in that regard? ' 

Dr. Kkyworth. I wouldn't call it duplication. I would say that 
there is execution on the State level and amplification of a lot of 
the thrusts that we are trying to respond fa>, and the point is, and 
we are both responding to the same thing. I don't think it is a ques- 
tion *>f Federal ^Government leading as much as responding to a 
trend and encouraging it. /, 

I don't think there is any redundancy at all. I think it is just 
plain reinforcement. 

Mr. Monson. And if we do proceed to centralize, as I believe you 
called it, do you see that the need for those offices will diminish, or 
will they be of equal importance or perhaps even higher?? 

Dr. Keyworth. I don t think we should look at centralizing that 
concept. All we have been talking about is the fact that we support 
the Federal R&D role in about a dozen different agencies and de- 
partments. What we are really saying is that it is very difficult to 
maintain a coherent policy, especially as you try to effect more and 
more change, So it is simply Centralization in terms of the Govern- 
ment role. 4 1 

As far as the states' roR I think that that role will simply 
expand more rapidly than the Federal Government role does oe- 
* cause it responds more rapidly to increasing public expectations 
and dependence upon science and technology. I think they go very 
much hand in hand. 

Mr. Monson. In terms of the different agencies and the R&D 
role that they have that you have oversight over, have you summa- 
rized the Grace Commission recommendations as it pertained to 
those various agencies in the R&D role in the dollar amount that 
they concluded was available in savings? 

Dr. Keyworth. Not specifically. They emphasize two particular 
thrusts in R&D. One is emphasize basic research, especially univer- 
sities. Seconcyv, take a hard look at the Federal laboratories and 
see if we can t^Tnake them even more effective than they have 
been. Both of those are areas of clear commonality and parallelism. 

We have been doing that, and as far as detailed agency-by-agency 
efficiencies, it is hard to extract the R&D from the agency mission 
in their recommendations. 

Mr. Monson. Thank you. * 
— 'Mi. j* u cjUA. Mrs. Meyers. 

Ms. Meyers, I have three questions, Mr. Chairman, a couple that 
I would like to ask and one that I would like to ask for another 
committee members whose time ran out, Let me just say the three 
questions quickly and then let'Dr. Keyworth answer them. 

One, from your remarks, you have indicated that we have frozen 
nondefense R&D and basic research. We know what is happening 
with student loans. What can we^as a go^rnment do to encourage 
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our talent? You hav<* mid that we have two things that will keep 
us ahead in industry, technology and talent. What can we as a gov- 
ernment do to continue encouraging our talent? 
The second question is, What is happening? What are we as a 
overnment doing to encourage basic research in the area of the 
isposal of nuclear waste? 
Arttf then the third question, the Defense Department has been 
quite outspoken in their requirement for expendable launch vehi- 
cles as a backup for the shuttle. Does this undermine the shuttle 
program? 

Dr. Keyworth. What can we tto to encourage talent first and 
foremost. I think there is nothing we can do more important than 
emphasizing basic research and emphasizing particuiarlyTfite most 
important basic research; So certainly emphasizing creativity, if 
you wish, is the strongest attraction we can provide, I believe. 

Second, basic research and nuclear waste. First of all, I really 
think we know how to deal with the nuclear waste problem techni- 
cally. There is certainly an interesting question of ceramics or vit- 
rification as far as the optimum means of disposal, but I think 
most of the research is done. The question now is if you wish a so- 
ciopolitical question of how to accommodate this, regulate it and in- 
dividual States 1 roles and decisions, but I don't think that is at this 
point a scientifically challenging task. 

As far asHhe ELV's go, as you. know, the President has very 
much encouraged the Department of Defense to develop and main- 
tain the ELy [expendable launch vehicle], capability, and I think it 
represents no threat at all. In fact, I would go so far as I think it 
represents a support for space and for the shuttle specifically. , 

First of all, the shuttle is a manned, highly flexible vehicle. It is 
our flagship, no question. But I think the ELV'sVepresent a means 
to carry out expanding defense needs, an opportunity to have mul- 
tiple fleet, if you wish, more than one vehicle in the garage, so to 
speak, and also, maybe most importantly of all, it represents a 
means by which the private sector can ultimately get involved in 
providing competitive launch services ,to compete with the area on. 

'So I think the Defense Department's step to meet their own 
needs is one that is extremely healthy fon our overall ^space pro- 
gram and to look at it as a threat to the shuttle I think is to bring 
back the days of the 1970's. I don't think the shuttle is the least bit 
threatened. It is our flagship. It works. We are proud of it, and it is 
well funded. 

Ms. Meyers. If I have another minute, Mr. Chairman, I will do 
one followup question. 

You say <hat in disposal of nuclear waste that the research is 
done. Has it been proven? In other words, where has it been or 
where do we have an example of the fact that this truly works? 

Dr. Keyworth. Your question goes really to the heart of the 
matter. We' have an enormous amount of data, for example, from a 
Nevada test site and years of monitoring flow in known geology. 
That is important. J* 

But one of the difficulties in deftiing with the potential hazards 
of nuclear waste is the fact that we are worried about effects hun- 
dreds, even thousands of years from now, and it cannot be proven, 
if you wish, except in a scientific sense until we wait that length of 
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time. I believe there is extremely high confidence that we can 
handle the problem of nuclear waste. Other countries are doing it 
and are cloingxit successfully, and I simply do not think the prob- 
lems are scientific and technical an* more. / 

Mr. Fuqua. Mr. Walgren. 1 ' 

Mr. Walgren. Thank you, Mr. Chairman. 

Dr, Keyworth, as you know, OMB has directed the NIH to for- 
ward fund a number of biomedical research grants that will result 
in less than 6,500 grants that were expected by the Congress, as I 
am sure you know, and as I understand it was endorsed by the ad- 
ministration prior to election. 

They have ordered OMB to forward fund those so that the money 
that is available will not cover 6,500 but will only cover 5,000. My 
question is, What is their power to do that? 

Dr. Keyworth. First of all, I don't think this was done by OMB 
in an arbitrary fashion. Certainly from our perspective and in- 
volvement in this; we are looking forward at the ability to attract 
the TJest talent in Americ$*n the biomedical sciences. 

Mr. Walgren, You say it wasn't done in an arbitrary fashion. 
Could I just ask what the raw power, what the structural authority 
is of OMB to make that determination, and then when does your 
office review their decision? 

Dr. Rev worth. We are a relatively small operation compared to 
the rest of Government and the White House. Our formal struc- 
tures are few, fortunately, We have many, many mechanisms for, if 
you wish, hearings. Ultimately in the budget process, as you know, 
we have a budget review process that ultimately goes to the Presi- 
dent. We interface with OMB in the most informal fashion on an 
almost day-to-day basis. I talked to David Stockman, for example, 
or other members of OMB and our staffs constantly interplay. 
There were no surprises here. 

Mr. Walgren. Now, OMB made this decision, and! I gather when 
thj^y icame to you syid knew they were coming to somebody who be- 
lieves that you can only liken the present potential of Biomedical 
research to the brink that Einstein^aw in his physics in 1905, they 
came to somebody who would not like to see those 6,500 grants re- 
duced. • t ' 

Now, assuming OMB made that decision, what are your remedies 
then? Did you, at that point, support David Stockman in his deci- 
sion, or were you 4 able to express a reservation to any other level of 
the administration other than OMB? 

Dr. Keyworth. Mr. Congressman, I can't answer that question 
without you allowing me to go back to the answer that you trun- 
cated at the outset. The pbj^ptiye here is to maintain the field of 
science, not to measure its quality simply in terms of the number 
of; grants. We said that an increase of nearly 2,000 grants in 1 year, 
nearly a 35- percent increase, simply represented roller-coaster 
funding, and if we could maintain that $t|ftdy increase from 1985 
into 1986, then we would be able to attract better scientists and 
maintain a healthier field. 

Mr. Walgren. So I take that to mean that you then agreed with 
the OMB decision on the grounds that you wanted to maintain a 
steady level of funding in biomedical research. 
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Dr. Kiev worth. It is not a steady level of grants, it is an increase. 
We started in 1984 with 4,200 grants. 

Mr. Walgrkn. Is it your view of the past that there has been any 
diminution of support for biomedical research? 

Dr. Keyworth. i certainly am worried about-*— 
* Mr. WalgrSSn. And if there has been none in the past, would you 
reasonably anticipate the Congress withdrawing from that level of 
support for bio • > , ■ . 

Dr. Keyworth. Would you like me to answer the question? Now 
the question to me addresses diminution of support for the biomedi- 
cal sciences and the implications that we are going to lose leader- 
ship in this field. 1 1 don't think that is the case at all. 

I do think we have some fundamental problems. I think NIH has 
not been treated over the last 10 or 20 years the way other areas of 
science have. It has been treated differently by the executive 
branch and differently by the legislative branch. Most of the 
changes iti funding that have occurred have occurred here in the 
legislative branch of Government. 

One of our concerns is the difficulty in establishing priorities. If I 
want to emphasize, for example, immunology or microbiology, how . 
#o we do it? The problem, Mr. Congressman, is much bigger than 
counting grants, and that is the challenge we have got to cope 
with. v 

Mr. Walgren. Thank"you, Mr. Chairman. M 

Mr. Fuqua. Dr. Keyworth, we have a Democratic caucus, and we 
are going to have to break for it. Mr/ Liyan is going to take over 
the committee. We have three members, Mr. Hall and Mr. Trafi- 
cant and Mr. McCurdy. Do you have questions that you can submit 
in writing? . ^ 

Mr. Hall. I have a very brief question, 5 or 10 minutes. 
" Mr. Fuqua. Make it brief. 

Mr. Hall. Dr. Keyworth, I think you are doing an excellent job 
of overcoming your Yale background. If I understood your state- 
ment, the college presidents reflect the real thinking of the world, 
you are spending too much time with Stockman or something. 

Seriously, did I understand that out of cpntext, were you refer- 
ring only to the tuition? 

Dr. Keyworth. Only to the world of tuition. I think college presi- 
dents are as far away from the real world, in general, as any group 
I know. 

Mr. Hall. As we are from the scholarly world. 
Dr. Keyworth. Farther. Farther. 

Mr. Hall. Let me ask you. McArthur told the Japanese after 
World War II that they could no longer make war, and they said, 
"OK, we will make radios, we will make televisions, we will make 
automobiles/' and now they are looking skyward. Seriously, what 
are we doing with regard to aeronautics, NASA, or DOD to keep us 
competitive, technical aspects and the field of research? Because if 
they are the threat to us from aircraft manufacturing that thev 
have been in the very successful ventures in the automotive field, 
^!ve are in real trouble. Are we doing anything to combat*that, and 
if so, what? 

Dr. Keyworth. I think we are responding very much sa We ^ es- 
tablished about 3 years ago in our office an aeronautics review 

64 



I 

I 



61 



panel to look forward and give us a strength of strategic recom- 
mendations, and they are now concluding to me it is a very impor- 
tant report, and they are pointing out three major steps that will 
logically occur. 

One is the all composite aircraft The second is, if you wish, the 
supersonic transport, and by the way that situation is very much 
changed from the early 197G's because of East-West trade— excuse 
m£ — because qf trade with a specific base enhancing so greatly. 
And; third, is very much farther in time, is the so-called space 
plane and our flight to Tokyo, for example, suborbital. 

Mr. Hall. Yqu have a study that you can refer me to, and I 
won't take any more of your time. 

Dr. Keyworth. Jack Steiner, the architect of the 727, chairs it, 
and it is just about completed. 

Along with that, we have supported strong aeronautic research 
and technology in NASA, and that is in this budget, 

Second, there is a very aggressive program in the Department of 
Defense in many corners to support leading edge research in aero- 
nautics for their own needs, but that doesn't mean I am so confi- 
dent that we are going to win.„We have a lot of work to do. 

Mr. Haul Thank you, Doctor. 

Mr. Fuqua. Mr. Trafxcant 

Mr. T^uficant. I have a question relative to coal gasification. 
What is the policy now, and what pursuits are we taking to per- 
haps utilize coal more aggressively in our energy needs in the 
future? \ 

Dr. Keyworth. Our principal! approach to the near-terra technol- 
ogy, coal gasification, for example, have been to let the market- 
place create the -demands that will drive the technology and devel- 
op, the utilization. We have continued to do some of the more fun- 
damental research that could support increased dependence upon 
coal for gasification arid liquification. 

But our basic policy has very much been to reintroduce the 
market forces that we feel were diminished in a devastating way in 
the 1970's. 

Mr. Tbaficant. Very good. 

One other thing is to the best of your knowlege, where are we 
now buying our high-performance computers and parts, now on a 
percentage? What percentage of our purchases, the U.S. Govern- 
ment, are made from foreign entities? 

Dr. Keyworth. The percentage pght how of truly high-perform- 
ance computers is almost entirely the United States. The concern 
about Japanese supercomputers is one that has preceded supply, 
but it is now justified. Several Japanese companies are making 
highly competitive leading edge supercomputers. So I am not sure 
what my answer would be to you a year or two from now. , 

Mr. Traficant. Finally, in the research and development area, 
the Japanese have certainly put a lot more of their money to that 
purpose. Do you particularly feel that that is one of the reasons 
why they are ahead and, second of aN, maybe in line with that, is 
the administration's view on the high tech aspects into the private 
Sfcctor perhaps with industry in helping to modernize, for example, 
the steel industry, which seems to fall behind some of the foreign 
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there, and what are the pro- 



competitors? What are the" 

grams and targets? ■•,.■» _ 

Dr. Keyworth. Your first Question, what about the huge Japa 
nese investments? Japanese investments are centralized and easy 
to identifym is a bit more awkward for us to try to find exactly 
what the investments that are being made are because it is hard, 
for example, to fractionate IBM's overall R&D investment. I think 
we are investing enough money to stay ahead. 

The question is whether we are spending that money in a redun- 
dant fashion or not, and 1 think th% the sense of competition that 
I have seen creeping in in the last 4 years is driving a lot of cooper- 
ative ventures to prevent exactly that redundancy. So, if we can 
keep this up, I have no doubts that we, will remain in t^e lead. But 
that should not be taken as a complacenfcy. 

Mr. Traficant. In the steel industry, what can we do there? 

Dr. Key worth. The steel industry is something else. My own ef- 
forts have been to try to couple the taleri^ in the U.S. science and 
technology base to a troubled industry whd&e own research and de- 
velopment capability has diminished. The steel industry is an excit- 
ing one to me because there really does appeW to be an opportuni- 
ty to make a leapfrog advance in technology Mo manufacture steel 
and manufacture chemicals, raw material on ine one end and prod- 
uct out the other end. \ v . 3 

As we looked, we found that in the Federal Mborato? 
most of the real expertise in trying to ^address thl 
we tried to bring the steel companies, via a cooper 
the Iron & Steel Institute together with the national 
if you wish, jointly address those problems, and that is 
that is continuing. It is a fine line becausesuch an ef 
easily become a disaster in my opinion if we nad Govern 
gram managers deciding what is good for the steel indust- 

On the other hand/ in this case, the steel industry i$ 
the program manager, and what . we are using from ti 
^laboratories is the talent, and I think it is an excellent p 
\hat we need to look at carefully in the future. ■ : 

Mr. Traficant. Thank you, Doctor. 

Mr. Lujan [presiding]. Mr. Lewis. - • 

Mr. Lewis. Thank you, Mr. Chairman. \ ^ 

Dr. Keyworth, what is being done for the implementation of^tne 
1984 National Critical Materials Act? \ 

Dr. Keyworth. We have, as you know, established a Committee 
on Materials, the Interagency Coordinating Committee. I recently 
placed as chairman of that group Dr. McTague, a - new deputy lft^ 
my office, who is one of thejfnost distinguished materials scientists ^ 
' in the country. It is now a vigorous, active effort to try to dsaw 
upon advances in technology to address our national materials 
needs and opportunities. I think it is working very well. ' \ i 

Now, you know we have had some very drastic changes in under- \ 
lying science in the last 5 years. Today the prospects for ceramics, \ 
literally structural materials, are extremely exciting. They were. x 
almost nonexistent just a few years ago, so the science has been > \ 
very much changing, and I think I can say to you now I thmk we r 
are structured in a way to carry out our responsibility effectively. 
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Mr. Lewis. Sines thi* calk for a collaboration between OSTP and 
OMB, what is the best way to structure that collaboration? 

Dr. Keyworth. As a Cabinet Council group and*Ss COMAD, we 
work very closely with OMB and in a very constructive way. 

I must admit that the Council, itself, has not at this time been 
established, but I would certainly claim that the process we have in 
place is meeting the needs requirements and the objectives that a 
lot was demanded. 

Mr. Lewis. Following up on a previous question on aeronautics, 
can you explain why NASA zeroed out the*, composite primary 
struct u*mt in the budget and that sort of thing?\ 

Dr. Kkyworth. I am not certain why NASA^hose to do it, but 
let me offer you my own view on why that was not inappropriate. 

This is an enormous effort in the Department qf Defense, larger 
than appears in the development of composite technologies and 
large structures, and I think within the priority setting in NASA it 
was -clear that DOD was really driving the leading edge in that 
area, and NASA could play a better role in other areas. 
r Mr. Lewis. I would like to also follow up on one oPMrs. Meyer's 
primary questions on exercising our talent in the areas of science, 
what do you think the Government can do to promote iscience and 
math in our educational system? You did work on thi^ last ■ year, 
and vpu did come around and yoxk with us on the science , and 
math pill. I would like you to elaborate, if you will; A 
• Dr. Keyworth. Certainly. As we look back over the last \four 
years, nothing any of us could have done will have had as much 
impact as I believe that National Commission on Excellence in 
Education had in simply elevating education in public priority. I 
think that was monumental. In a sense, we are responding to that 
elevated priority now. <• 

In the National Science Foundation particularly, \ve have very 
much strengthened the effort, top national talent, and we are 
trying to continue to devise new means'. One of the odes that I am 
most excited about is a program of centers and institutes with in- 
dustrial universities and secondary school teachers, high school 
teachers, to improve teaching and curricula, but most importantly 
-develop a feedback loop where new ideas will' be developed with 
representatives of each of those, 

Teachers go back atid try them and come back a year and speak 
to the successes and failures. We want to build some institutes that 
would repesent major educational research facilities and then have 
centers around the country to hopefully benefit from that experi- 
ence. 

But no, I don't think any Federal agency is going to have a very 
large overall dollar role in improving science and math education. 
We are trying to use the NSF s relatively small dollars as a very, 
very high level, and I am quite excited about some of the opportu- 
nities that are emerging. 
\ , Mr. Lewis. Thank you. 

One final note, Mr. Chairman. I have no problem with the super- 
computer in Florida State. 



Thank you. 
Mr. Lujan. Mr. Morrison. 
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Mr. Morrison. Dr. Keyworth, I appreciate the interest of your 
office in the beneficial umm of nuclear technology, particularly one 
that I am interested in, food irradiation. You established a commit- 
tee on interagency policy coordination, and I understand from some 
of their initial efforts that food irradiation came out on a list of 10 
at about No. 6, which is fine* 

I just wondered if you could give the committee an update on 
whether this particular committee* your interagency committee, 
happens to be; how it is working and any views that you might 
have on the opportunity to advance t^e^ause of food irradiation as 
a technology? <*|- * 

Dr. Keyworth- I think the coordinating mechanism is working 
quite well in this case, and I think a lot of the participants and the 
Food and Drug Administration, for example, and regulatory agen- 
cies have been elevating their priorities here. 

As\ou well know, Mr. Morrison, there has been really sorite red 
herrings^ in our understanding of food irradiation* the particular 
one being the interpretation that there is some toxic byproduct 
that is produced by food irradiation and that simply is not the case 
as we now know. I think we can look forward to — I guess, what I 
am trying to say is that the risk assessment of this problem is be- 
coming scientifically based, more rational and will lead in an or- 
derly fashion to a more orderly process of PDA's allowing more and 
more products to be preserved by this important technology. 

1 think we are coming out of sort of a middle age treatment of a 
rather sophisticated technology into some maturity. Other coun- 
tries, as you know, even some undeveloped countries haye bought 
technology from J:he West to preservation of seeds, for example, 
through irradiation. 

Mr. Morrison. Thank you. I agree this is one arena where we 
have let some sort of phobia keep us from using the technology 
that we developed ourselves. In the same regard, it appears that' 
there is a substantial shortfall of available source materials for ir- 
radiation programs. 

Canada controls the supplies of cobalt 60 and even if we released 
all the <;esium 137 that we have separated out from our defense nu- 
clear wastes that would only*last about a year. The question is, Do 
you foresee this country in the near future pursuing efforts to ex- 
tract new source byproduct material such as cesium form the nu- 
clear fuel cycle? 

£)r. Kky worth. I have had, albeit small, but a number of people 
seeking either to expand small industries or develop new ones to » 
develop new source technologies. And I have listenea to both their 
owrj assessment of |he market and to their own perception of the 
impediments in government, because this is an area that is ex- 
tremely tightly regulated as it should be. 

I think there are some* interesting opportunities and 1 am not 
sure they are going to directly confront the advantages that 
Canada has in cobalt 60, but certainly you mentioned a vefy excit- 
ing onp, cesium 1H7 as an option. 

I think we in Government have got to do everything to encour- 
age these afritrepreneural efforts to take new aproaches to a lot of 
resources along with meeting the obvious, but scientifically well- 
understood regulatory necessities, 
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* Mr. MowiisON. I would just like to share with you that private 
enterprise is very enthusiastic about getting into irradiation and 
now ate Radiating, of course, a tremendous volume of the medical 
supplier that are used. We are very frustrated because -we are look- 
ing to the use of cesium, which we own as taxpayers, but we find— 
the latest list, finds that it is oversubscribed. 

. We hav^ about 50 million curies available and 128 million curias 
have been requested by private enterprise. So there is a need in 
this area, arid I look forward to working with your agency commit- 
tee in* this regard. * 

Mr. Chairman, I Would like to ask permission to submit one 
other question in writing and would also comment that you look 
Very good in the chairman's seat 

Mr. Lujan; We have our job cut out foi; lis in the next session Of 
Congress. I enjoy this seat. ■ m*~j*~t — — " 

My colleague from New Mexico, jQe&keen^we will make it an 
all New Mexico panel here. f : 'n * - ; , 

Mr. Skkkn. This is New Mexico day here,, Jay. ^ 

Before I begin, Mr. Chairman, I would like » to say I appreciate 
very mucfy the courtesy that the chairman and you; the new chair- 
man, |iave extended to me, and I would ask your indulgence^ 
.would like to ask Jay one question. . ^ 

Dr. key wortHnt is always a pleasure to hear you testify up here, 
and I think it is a testament to your .expertise that you wore out 
alKthe majority/ and they had to .leave. You jhave done tffin£ job. 

The quesjtion I would like to ask you about ,is the Very Long 
Baseline Array. We have? authorized soipe $15 million in fiscal year 
1985.' Also ; Mr. Chairman, before I forget it, p have no less interest 
since I have scooted over to appropriations. An$ I want to. assure 
you that you have a great advocate here, and that is one of the rea- 
sons'! am here today, because I wanted to hear Dr. Keyworth's tes- 
timony on the proposed budget and item*. , t J 

And I certainly intend to be an advocate fojr this comjnittee. 
.Speaking about the $15 million that was authorized in fiscal year 
19)B5, and the National Academy of Science still holds this as prob- 
ably the highest priority major new program for ground-based as- 
tronomy in the eighties. We have expended $2 million, and I would \ 
|ike your opinion. 

r| Has< this had any adverse effect on the program itself, or do you 
see iarty adversity because of the slow promotion of this particular 
program? s 

Dr. Keyworth; I tKtnk^the VLBA. could have gone ahead faster 

4 than it has. There has been delay; On the otherjiand, there is no 
question that the VLBA is going to be built, an<pt\s going <8 be a 
leading facjjhty, I would emphasis^ in support of the Academy's ob- 
servations/ I know of rw) new facilities that represent the kind of 
leverage per dollar that this does. 

I think this, along with the space telescope and now the very ex- 

* citing: large telescope th$t actually is going to be built with private 
funds in California, some $75^nil}ioh, I think, clearly shows that 
hera i^n area of science that the 'United States will be in the lead 
ofu^tilbeydnd tht&end of the century. There is no question. / 
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I tMmk it is unfortunate when the VLBA has gotten tied up fti 
otfcer ronsiderations and *ised as a lever in other areas. I think it is 
a gem Mid should remain a gem by itself. 

Mr. Seskn. Thank "you. Mr. Chairman, I just hope that the testi- 
mony aid responses are as absorbing over on appropriations as 
they "were here today. You did very well, Jay. It is good to see you 
botylmjr look forward to a further visit. 

TaarJK you very much, Mr. Chairman and members of the com- 
mittee/ I appreciate yoifir indulgence. 

Mr/LujAN. Thank you very much for being with us. We know 
you have been a leader in promoting all of the science programs 
and technology programs. And we are glad you are because you a 
will keep this country in the forefront of technology. 

Dr. Kkyworth. Thank you so much. 

Mr. Rrrrcft. Mr. Chairman, could J just quote, Dr. Kevwffrth, 
from an article that he has written for "Technology Review. 1 
Mr. Lujan. All right. 

Mr. Rttter. I think it is very important and perhaps summaries 
some of the things that we have been talking about today. In «i 
article that appeared, in aii issue of MITs alumni publication, 
'Technology Review," there is a comment of yours that I think is 
very instructive. 

We are in real danger of letting other countries assume the industrial lead in 
profitable new fields of technology that American scientist* have done moat to es- 
tablish, and that American taxpayers have, underwritten. We continue to be the 
world leader in big science and other nations take advantage of that big science to 
appfr Ui technologies that We see in industry after industry, a loss of America's in- 
dustrial competitiveness. , 

My colleague from Washington State, I think, njade an excellent 
comment when he said in certain areas, phobias are keeping us 
from usjng technologies that wejjave developed ourselves, and that 
other countries are using these. *And I guess my point is that this 
committee and the science community has an obligation beyond 
just the fomenting of the science establishment and part of that is 
an industrial competitiveness, v 

Part of that is in a better science base to our regulatory jprocess, 
*uid frankly, if we continue simply along the path which has led us 
to many Nobel Prizes—Britain also has many Nobel Prizes per 
capita— We are going to f continue to lose that industrial competi- 
tiveness in industry after industry. And we are going to continue to 
see major industries and technologies that we have developed go 
unused, underused, and exempt outside of. the world competitive 
arena if we don't get our -act together on this regulatory side of the 
program. 

Mr. Lujan. THank you very much. > 

By unanimous consent, I woujd put 'into the record my opening 
statement following the chairman's. Thank you very much. ' 
Dr. Keyworth. Thank you. - * 

[Whereupon, at 11:25 a.pi. ? the hearing was adjourned.] 
Questions and answers submitted for the record follow:] 
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STHEt. INDUSTRY 
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QUESTION i. What is the Federal role going to be with regard 
to research, development, and modernisation in 
the eteel industry? ■ . 

I a. What is the steel budget and mission of 
DOE and ita national laboratories? 

bT" What is HSr * s budget and mission for steal 
research? 

c. What ia NBS's budget and mission for steel 

research? t 

. * ** . * 

d, How .will these and ot^er Federal efforts be 
coordinated? 

* • ■ 

ANSWER i a. doe has obligated or expended about §37H on _ 

«% 

steel research (*ince about FY * 84 ) . THe work 
is cooperative with the steel industry, 
* including participation by U.S. Steel, Bethlehem, 

i . * 

Westinghouee, Xrsco, and the American Iron and 
Steel Institute, and includes cost sharing by 
- industryT^N^veraJ W labs are involved in the 
work, including Los Alamos, Idaho Wetional 
Engineering Lab, and Pacific Northyst 



The projects funded in^Kjde work in direct 
k ron, oxygen production, thin 
strip casting, sensors, and high temperature 
recuperators . 
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Mom t of DOE'S' Steel research work is aimed at 
improving tha energy efficiency of the steel- 
making process, 

NSfr" s current budget for steel* research is" 
about $2.4M. About $l,$M>of this is in basic 
research i/> the physical metallurgy of ateei.^w^ 
About §900K is in process engineering research, 
including the support of two industry-iniversity 
cooperat ive research centera--one in iron and 
•teeimafcing at Carnegie-Mellon University, 
and ont (not yet- awarded) in steal processing 
at Colorado School of Mines. NSF's mission in 
»te«l re»earch is to fund basic scientific and 
engineering research of the 'highest quality. 
NiBS is spending about $lM/yaar to assist in the 
development of atandarda and measuring techniques 
for tha steal industry. Much of NBS's activities 
in steal consist of cooperative research programs 
with tha steal industry. *. 
Federal research" efforts in steal will be 
coordinated through the Committee on Materials 
( CO MAT ) which reports to the Federal Coordinating 
Council on Science and Engineering Technology. 
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HTL^L INITIATIVES 

QUESTION^ What are the ult imate end product* you expect from 
the currant steel • initiative*? Will the Federal 
role b# limited to aew technologies for the process- 
ing of steel? ( * 

i ■ 

AUSWKKf The end products expescted from the ongoing and 
proposed cooperative research programs in steel 
technology are two: 
* 1. The development of steeimafcing ana forming 

technology which will enable the steel industry 
to improve its competitive posture in wprld 
markets/ and 
2 ; The formation of . an enduring partnership in 
" research between the Federal laboratories and 

thtf steel industry which will benefit the 
r Nation and serve a* a prototype for future 
cooperative research programs which Will make 
the Federal labs mors* responsive to national 
needs* 

f he Federal role in the steel initiatives is to 
harness the extraordinary technical capabilities 
i • of the Federal laborator ies to the national benefit. * 

As the White House Science Council -Federal Laboratory*' 
Review panel Report (The "Packard* Report) noted, 
"The United States can no longer afford the luxury 
of iao lat ing its government laboratories from 
unlvarsity and industry laboratories . * 
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gTEIfy ADVISORY COWITOE 

/ 

QUESTION E What doe* the Administration plan to do with the . 

work of the Steel Advisory Committee? Who> in the 
Administration will take the lead in assuring the 
implementation of the** Committee recoauotnaatiooi 
which both are worthwhile and tflmjuire Federal 
action? -t— , 

ANSWCKs The report of th«4$teel Advisory Committee was 

approved by ths full committee on 11/20/84 and was 

submit tad in early December to the newly formed ( 

interagency Working Group on Domestic Steel Issues, 

which reports to the Cabinet Council on Cosuaerce 

and Trade. The Marking Group* is using the Advisory 

Committee's' report as the basis to develop more 

specific recommendations to the Cabinet Council in 

the area of taxation, regulation, and trade* The 

final report will be submitted to the Cabinet 



^ Council in early May. 
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JOINT OPE RAT J KG COMMISSION OH FOOD IRRADIATION' 



QUESTION * A bill was recently reintroduced { H. R. €96) which 
also attempts to coordinate the federal decision- 
i making role in food irradiation by statutorily 
creating a Joint' Operating Commission Qn Food • 
Irradiation. Do you believe that the Commiesion 
% created in aiy legislation duplicates the intended ^ 
purpose of your Committee on Interagency Radiation 
Research and Policy Coordination? 

/ 

ANSWER : * No. The Committee on Interagency Radiation Reeearch 
and Yfclicy Coordination is an interagency advisory 
committee which ^d6nmm%B a broad range of radiation 
issues. ' It aerves to bring together all federal 
agenda? that have jursidiction over radlatl^^P&nd 
provide a , means for discussion deliberation, and 
coordination of overlapping policy decisions, as 
well as a central mechanism for scientific review 
of specific queationa related to radiation issues* 
The tciantific data cn food irradiation will be 
discussad in CIRRPC as one of several items. If 
the Joint operating Commission on fpod irradiation 
is establiehed the. ongoing efforts of CIRRPC 
should complement ita activities* 
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QUEST IOW i " According to SCIENCE aagailn* and otfcer tourctt, you 

r«c«nt.iy told a group of journal lata* that NCAA's research 
ia characterized by "poor quality work" and "pork barrel 
programs" . 

a. Are thase attribution* accurate? T -< 

£ b » please elaborate on your vUy ot f NOAA' a 

research quality; the appropriate role f6r NOAA 
re*»arcn> and atapa that shoulCL be taken to improve 
NOAA* a research programs. 

AAiswtH} ^ NOAA* a mission covars a broad range of scientific and 

technical disciplines **3 issues, I have criticised the 
non-unitorm quality ot tke overall NOAA program, for 
example, many of the f iaher i«a laboratories seen to be 
politically motivated and are a imply not first-rate 
facilities. **GAA*s research programs and laboratories 
(in|;he office of oceanic and Atmospheric Reaearch) , 
^ though, ol higher quality/ are still a mixed bag- Some,- 
, like the Aeronomy Laboratory Sin Boulder) and yaophysical 

Fluid Dynamics Laboratory (in Princeton? are first-rate, 
^ ' world-class facilities- However, some 6f the other 

i^L laboratories have problams. The Great Lakes Environmental 

Research Laboratory { in Ann e^rbor) seems to ma io have a 



more regional justification and therefore anouXd not fee 



funded »o completely by the Federal g©vern»»nt. ThW 
Space Environment Laboratory (in Baulder) perform* a 
fine service function for NASA and DOU and, therefore, 
probably ahould be funded by thaae other agencies. 
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Finally the SEA liHAWT program need* to b# reoriented 

away fro« development projects »or* appropriate to private 

industry "<a.g* , developing techniques tor cold smoking ofc 

salaon) towards long-range bas^c research in the marine 

3 



resources {e.g., marine biotechnology) 
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^ wfttx* HINTS* \ 

QuesflftN t The U*S, Government is accelerating a multi-agency 
progra* aimed at assessing the "nuclear winter* 

t > hypothesis." Our understanding is that FY 1986 

funding will be approximately $5*5 million, with 
program managamant residing at OSTP. 

a. Why was OSTP chosen as manager of tha nuclear 
wintar research programs? 

b* What experience does OSTP have in management of 
large multi-agency, multi-disciplinary research 
programs? 

\ c. What will be the role of the Department of 

Defense with respect to program funding and 
management? 

d» Why was the decision made not to place management 
of the program wfl^h NOAA, which has considerable, 
on-going exper iencWin managing interagency 
scientific programs {i.e., National Ocean Pollution 
Program* National Climate Program; National Acid 
Precipitation Assessment Program)? 

ANSWER ; The Program management and management of fund's to 

support the Various ^search projects will remain 

with the respective agencies*- There will be\a 

coordinating committee, made up of the participating 

agencies with OSTP as the chair, as an advisory 

body to facilitate the flow of information between 

the agencies and to recommend research. This 

coordinating- committee will be the focal point for 

Communicating with interested parties outside the ''- 

participating agencies* 
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